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(54) OPTICALLY ACTIVE QUATERNARY AMMONIUM SALT. FTS PRODUCTION METHOD AND 
METHOD FOR PRODUCING OPTICALLY ACTIVE a-AMINO ACID DERIVATIVE USING THE 
SALT AS PHASE-TRANSFER CATALYST 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a new spiro-type optically active quaternary ammonium 
salt exhibiting high stereo-selectivity as a phase-transfer catalyst for the asymmetric alkylation 
reaction of a glycine derivative, especially an ammonium salt having a new substitution site 
effective for the expression of high selectivity, above all having high symmetry advantageous for 
the synthesis of catalyst, and provide a method for producing these salts, especially a method 
for producing a salt having high symmetry in high efficiency, a new intermediate compound for 
the production of the salt, a method for producing the intermediate and a method for stereo- 
seiectiveiy producing an optically active a-amino acid derivative useful as a synthetic 
intermediate for pharmaceuticals and agrochemicals by using the salt as a phase-transfer 
catalyst. 

SOLUTION: The quaternary ammonium salt having substituents at 4,4'-sites of binaphthyl group 
(a new compound), especially the salt wherein two binaphthyl groups in the salt are the same as 
each other can be used as a phase-transfer catalyst of an asymmetric alkylation reaction of a 
glycine derivative. 
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er-jp^, x-:f::: !V:l, ^t^lfe 3 1 0 c7)gllc7) , 5>fe L L < fiilstfT) T JP 

Mt&3--1 0(?^mm. 5tttL/c;|?L< {iJl5tooT;p^-r->v,S. «i: 3 ~ 1 

/^u r > iiT-T-S^ g tLT V^T ^) J: 5-2 Offyr^) -Ji^M. n y > ir^^T- 

tlt ? tiTi^T J: v^(jtt^5 - 2 5 v n.* jH^I^-To ;i5^f L R ' . R' . R' . 

ti^ ii-o<7)\£i'y^}H^Ki3if:^>myf'Mms.^-h^ii (R, R) Xit (S, S) t^-To 
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±iB-« (1) KB^v^x. R' tR' t^m-<DWM'MT^n. i.oR^ tR* ti}m 
wm 3 ) 

i:^ ? ti T I' > T ^ J; V i: 1 ~ 4 <?) 7 ^- . n y > 7- -cit^il ? ti T T J: 

1 ~ 3 (7) 7 ;P n r y Mx'i-X^^ ^-KX^^X^l '.V'^ttS: 5 2 0 c7> 7 

'J - iVl^ ^ L < (i/N ^m^-t-Sm^ tLTv^T J: 5 -~ 2 0 <7>7 U - .'PS:^^ 

.hlS-irit (1) l-iSV^T. R' , R' . R' . R* ^\ /jctll^^. 7.xr-jV.l, ^9 - 
7f-^-^. 3, 4, 5 - h 'J 7 Jl'>t-n 7 j:. -il-^. 3, 5 - v h 'J 7 t n f-;i- 7 :r_ 
3, 5-v- (3, 5 - V h 'J 7;v.t n.^ -7;V7.-t^;P) V -^r^)^^. , 5 

■i ^ y x-$)^:it ^mWh-thmtM 2 Ji|S«<75>fh-^tfo 
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..klB-l^^ (1) KidV>X. R' . R' . R^ . R* i)K /jctliT". 7.x:n.;v-l, ^^0^3 
, 5 - V 7 X )V 7 JV&i}-^ h^dihWX^ M^fiV^^ X^^) . B.-:iYX «^fcti -f 

-t 7 X:^ 7^^t 1 1- S ||>fclM 2 \t%m<^it^e^!!}o 

{mi^M 6 ] 
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1^ 3 - 1 0 ^iiilciO. l fcy$- L < ?i:':^Jt<^T iv ■'/■ 3 ~- 1 0 <r>]lLM<r>. 

4 iOTJW^- Ji-S, ^r->,)f-7--c-g|^$ fuTv^T ^ J; ^^jk$iMc l ~ 3 cor ji- 

'eS^.$:tlTV^Ti J:v>^tit5~2 0(DTV~}VM. X(±^^ n ©T'-egjI § tlT v> 
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xiiXv\iKmk i-i<r)7)i^')vM. ^^uryW.-J-^'UWk^iixv^'Zi>xv\^Wii - 3 
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, 4, 5 - 7Jl--t 0 7 3, 5 -V h V 7;V^ f-;V7 j^x;p^, 3, 5 

-V- ( 3 , 5 -V h [) 7 JV-t n>f-;V7a-.x;v) 7a-.x;vl, ^Cf 3 , 5 - v7a--x;v 
7 X . )5r -§> p J; ^) SfJ ti & SMt?-* . fio X ^^Vn n ^ > mi-^'^ :g> i t ^# 
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[WtH 1 6 ] 
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[±fB « (4) . \t-^^mL\^Xi^m^'i-. ^^)V%^ xf-;vl, t:\-=. 

n y > I.?:7-T'm^ ^ tiXv^ X iil V v^lic 5 2 0 T - JVl. ^ L < J* /^ n ^/ > f|f 
-c SM ? tLT ^ T ^) J: V ^^^^ 5 ~ 2 0 <0 7 'j - ;u X {± n > MT-Ctf^ ? ^ T 

'S: ^ i ^ fi: o t . tf 1 7 f- ;vfS is ^ lili^S^ \± ( R ) X ii ( S ) ^ fo ] 
mtSK 1 7 ] 

i:fa--|^3S: (4) tiSi'^T. R' , R' ;6\ 7K-I-.'lC-t-. W ^^"^ ^ yM.'^-'X'BJSk^ 
T'^ i vv^tli 1 4 (^t;v^ /^nyy^T-eS^^ tiTv^T ^ J: 1 - 3 

T 3 V n ^-'^ > %1-xmk $ tlT T ^ J; vvc^t » 5 2 0 CD T V - ^ 
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IM-mt (4) ^Ii3'v^T. R' . R' i)^, 7-x..r.;pl, ^-^^-^^--v^^ 3 

, 4, 5 - }■') 7}l^:t'ay x.=.)y^, 3. 5 -V h 7;v*n^f-;^7ai^;i/X. 3, 5 
-V- (3, 5 -V h V 7;V*np<f-;V7.x:::.;V) 7 3 , 5-v7.x::i;i/ 
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[±E-« (5) ft'. R^ . R' ii^^mS.LXAMW.'^. :^'-f-)l&. -^--^A^^. e.- 
jvl. .x^"r.;H, Rtm3~-1 0(7)a:$I^, MLTt^t < fillJtGOTJl'^-^ .Jkl. 
1^ 3 - 1 0 ^iiilciO. mi. l fcy$- L < ?i:':^Jt<^T iV -^r- 3 ~- 1 0 cniMIcT), 

4 iOTJW^- Jl-S, ^r->,)f-7--c-g|^$ fuTv^T ^ J; vv^t'^^ 1 ~ 3 COT Ji- 

'efi^$:tlTV^T4> J:v>^t&5~2 0<7)TV-;P^. X(±^^ n ©T'-egJ^ § tlT V> 

fi'Srv^o tti. if ■^7f-;^^l■l^{■t2, W^'fi (R) Xfi (S) ^^to ] 

[Wt.Xl 2 2 ] 

±m (5) ti*5V^-T. R^ . R^ ^v. TtctM-T-. ,&a^>>nr.yM-t-C-S#i$tiTv^ 
T ^ J: 1 ~4<7)t;v4--;vX. /M'j//:/ifi^-c-»? tiTv^T^ i:v^^tgc l - 3 
o 7 - .1 . ^ ^ n ^r^- > iC T- xWM: ? ti T V ^ T J: V ^ ;k t 5 2 0 « 7 U - ^ 
L < {i/>n y > fK^T-m?^iTV>T^) J: v^^tl^5 ~- 2 0 (7>7 'J - ^ 

[HfCJl 2 3 ] 

±|E-fct (5) KidV^X. R' . R' *^®-=F. 7.x,x;v^, ^ _ 7 3 
, 4 , 5 - r \) 7 ..'V -i- n 7 -■£- K . 3 , 5 - v^' f ') 7 .t f - jv 7 .x .r. }V^, 3 , 5 
- >' - ( 3 , 5 - V h U 7 ;V t n ^ f- 7 J. X jV) 7 J. X II. MITS, 5 - -7 7 j, X JV 

7:i:xj^l;^.p,4^^^'J; S ff "IL & fil^l-cafe & t 1 S M-^Tv:^; 2 i |.i|a«(?>^k 

[W«2 4] 

±ia-^^ ( 5) iCiSV^i:. R^ , R^ 7.x: x;V^, :S.U»3, 5-V7.X 
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[»«2 5] 

5!!l[.«<7)^FftT , ^ f - ;k V ^ A 7 K ^ RjS ? ^) <t 1 1- mt^M i 6 
[m^M 2 6 ] 

Tf a-« ( 6 ) X-^^ii^ fcf ^ 7 f - ;v -7 K n -1^ t/o 




(6) 



^l-ii. ^t^3~l 0^ai«(7). 'B-ilit/c^L < !i«cr)T;i/-¥;Kl. 

^3-10 (DWM<r). ymitzt^ L < mM^(^7 )\^'r:^)V&^ ikM^S - 1 0 ^B'M^. 

r^^^Z'>::tit^£V^o tfz. ^i-y^JV^K^if^^m^'i^ii (R) X{± (S) ^^-To ] 

[»« 2 7 ] 

±E jUt^ (6) R' . 5{i>\ .7)cti(T'. ^a^/^nr/ir.y-^-t^^^tiT'.^ 

T ^ i v>Rt& 1 - 4 or -'^n y y ii^-eSI^ $ *iTi/>T4j X v^^t^ i ~ 3 

L < iirs a f/y ,)f:7-'e|11t ^ ^iTv^T 4> J: v\,9tt^5 - 2 0 (7)T 'J - iVl;5^^ ^ J: !9 
■jl}ili.-2>t«-r-^^::t ^#mt1-^»^3S2 6 r^WM<r>it-^mo 

mim 2 8 ] 

±f2-K (6) {I^SV^T. R^ . R^ i)K 7j::::.;U*. /? - -.^ 7 3 

, 4 , 5 - ') 7 ^- n 7 .t 3 . 5 - > h ' i 7 ;V t D jl- 7 .x r. JV .^, 3 , 5 

-V- (3, 5 - V h V 7 ;k ;t Dp(f- ;i/ 7 j. ^ 7 j. . 3, 5 - V 7 jr. ;k 

2 9 ] 

(6) tCfeV^T. R^ . R^ 7^:::iJVS. Tk^ Z , 5-^7^ 

.-;k7:j.--;H55'f)4"^PJ: J9^fm2>SM-e*i>i:i^Mi:t-i.M^«2 6 (::fafc 

[It-^II 3 0 ] 

ll>]tJl2 6 7j^Ka2 9<7)v^f ti55M'.:|a«0-|g5^ (6) Tif^ ^ tU. f t^t) !'-^ ^^n^^' 
> T .r: t > (c J; \) 7jcM^f t #"§1^ ? -fct & ^1 iJ^^% 4' M»J * MJ*: ? -tt ^ ^: 
t1-Slt>JcXll 07!rMM^Jll 3<7)V^rtl^-4c|e^(7)-|K^ (2) ? tL«)<l:-^tJCO^ 

[ll5>:il 3 1 ] 
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(7) 



[±l5---« (7) R' . R' Ji:#^fSliALT7KtK-T-> ;^f-.^i^S. -^-f-^i^S. t:.=- 

1^3-1 0 <r)W.M(0. ytii^l fz^ L < 'd&<or ji-'r uiM^'S - l 0 cogilco. 

5^ftL^^3|? L < {i:it5t(?:)T)i'^V-:-iVl, n > ,ig-7--et.^ ^ tiT v^T 4> J: i/v^ttl^ 1 
4 T) 7 }l- ^ JVl . ' ^ n > riT-T'-S^ ^ ilX v ^ T ^ i: ^ 1 ~ 3 (?) T 3 v /^ 

n y y ^ tiT v> t 4> J; ^ 5 ~ 2 o 7 'j - IT- 1 < /^ p r y E -T- 

T^SJit^tLTv^T^j J:(/»^«5~2 o<7)T'J-;^S^ Xfi^^nr >»-e-gm$ :^iTV^ 

tfz. \ii"j^f')\%l\zm^:hm'A^'^\^ (R) X{± (S) ] 
[WtH 3 2 ] 

±ie iig^ (7) tCioV^T. R' . ^\ 21 D r ? tlT 

J:i/>KtJjc 1 ~4<?:>T;u-t.n.-,S. y >i( j't^-^J^? ti-Tv^T^) J:v^Rtic .1 - 3 
c7) 7 ;k 3 ^- v-^, n ^ y ^.-f-C t^ ? tlT V^T ^ X. V^mM%. 5 ~ 2 0 7 U - 3? 
L< {i7^^r>'Ei^T-Sm?tlTv>T^J:v^^tic5~2 0 <?) 7 9 - <^ & ^ J: 19 

[» w: 3 3 ] 

±fcl « (7) \:-^'^>X. R' . R^ iiK «Ig-7% V y-c-jV^^ /J - 7 ^ JV.l. 3 

, 4. 5 - h 'J 7 'l-.-t n 7 --cr- jl.^, 3, .5 - v h 'j 7 ;V.t n 7 ^r:.;!^.^. 3, 5 

->'- (3, 5 -V h 'j 7;i'.tn7^iP7 7-T.^;i^S. SO^'S, 5->''7a--^J^ 

7 -x -r. fftl & SJ^lT^) i'K J. o R ' «t 1 ~ 4 (7) 7 Jl-' ^ 

-e* 2> i t -r '2>M« 3 1 r-ismo^b^-tfo 
3 4 ] 

±ia-rjt (7) r-^SV^T. R^ . R^ i)K tK^W. ^0=3, 5-V7.3. 

7 J. .n.S:^^ 4^ J: ^) mmx^mm.^'^h ^ . 5.0 r ^ .1 1 ^ 

M 1 1- & a* Ji 3 1 \z.%zw.<T^\t-^mo 

[W^vJl 3 5 ] 

Mil 3 iTi'SMiMs 4<7?v>-f ;ri;^^{cfa«(7)--|gjt (7) 1?^ ? ti&^b-^tfi^> i^%r 

r^^ y ^ E.IiS ? i t ^#'ft t -r ^> Wll 2 6 ,7!;Mttt IS 2 9 cT) t tl^^^^lBS^-^ 

jt (6) -e.^?tl2)^b^-tl</).^jl:^ffi-o 
[llfCJl 3 6 ] 

mtM 2 0 T^rim^KJl 2 4 oov^-f ti.;^)-^ ( 5 ) \z.^-^ tLi,^h^?|5 ic, v 

Wt7^mtM?> .1.7!?M»^J|i3 4<7?v^f ^1^-^J-I2icc0-«S^ (7) 
[M:^3 7] 

Tie~« ( 8 ) -eig^ ^ e :^ 7 r - Mt^^mo 
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(8) 



JVl. a-f-- Rtms- i 0<^E«<7). S-^fttfcr^-L < ti^stcoTiP't^i^S. 
1^3 ~ 1 0 ^jl:$I<7), :5>ft L/^^^ L < fiJlst«T;i/>- - ji-^, ^.t&3 ~ 1 0 (DWJm. 

n y >■ W.'^vWm ^ T4) J:(/> 5-2 0 <7)T 'i - ^L< n y > Jg^- 

^•t^ ^ *LT v> T ^ J: vvtt^ 5 ~ 2 0 <7) T 'j - X ( i^^ n > M-T-T ? tiT v> 
T^) j:v^^tic5 ~ 2 5<7)T9;v^;v^^tt-o Tt/it. 

;-:Si:'5ri/^o f t'^. ti' t 7f-;vf!5Sciott^tt-^-^'{± (R) X(-± (S) ^^^"0 ] 
[■gt>]<:a 3 8 ] 

.hie-irit (8) i-isu^T. R^ . R' 7Ktm^> jkzf^'^uryw.j-^-w^^ii'Z'.^ 

t < ii / N n y B J- -eUWi ? ti T v ^ T ^ J: v v^e t & 5 - 2 0 <^ 7 U - ^ ^ ^ ^ J: »9 

mif-^t:h iM-eab ^ i <?: t f- s mt^m 3 7 tci£«<;)^b^-tfo 

[W« 3 9 ] 

±E-tot (S) Kid'.^X. . R' TfctW^ 7.T.r.;vL ,5 _ -7 f- 3 
, 4 , 5 - ^ 'J 7 il- .-t n 7 j:. - 3 , 5 - '7 h "J 7 )\^ >f n 7 )l 7 _t_ 3 , 5 

-V- (3, 5 - V h V 7;V^n7f-)V7.i::r.;i.) 7 .1. r. 7^ a« 3 , 5-v7.x:::.;l- 

7.x.^jH:$^f,4>/i^J; l9Jifftl^tJ^S-e^fe&i<h=^#f^tt- &«TI3 7 Kmm(D^t 

[WtH 4 0 ] 

±fB-li^ (8) {C*3S/^T. R' ^ R' i}K 7KtJi-^^ 7.x::i;P^, j^O-'S, 5-v7.x 
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Ar 




I 0) 
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[<b 1 1 ] 




.rijkl, xf-.r- Rllis ~~ 1 0(^i:«c^. 5^iS.L/::,:gL < film 60 7 ;x 
^ic3-- 1 0(7}Eaco^ :S^ttL?t:gL < {•i:I^i^(7)T^V^'-- R^l^ 3 ~ 1 0<7)it|Ic7) 

~ 4 (7) 7 A ^ J^ 1, n ^ > )I-?-emm $ T T ^> J: v^Rt ^ i ~ a ct? 7 ;v n ^ 
^^^^?^■>^i|r.7-r-gjt.^ tl-TV>T% J: W^ticS ~ 2 0 (7)7 'j m\^< {±/^n 
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i/^T 4) J; vmk1E5 2 5 007 -7 .'VS^^g-To f R ' 1 ^ 6 c7)il-||cO-. 
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3 , 4 . 5 - h 'J 7 ^l- a 7 j. X- S , 3 , 5 - z/ V 'J 7 )P t U f - ;V 7 JV^ ^ 3 , 
5->- (3, 5 - V b 9 7>'l/.tn7(f-;i/7.-t:::.;i/) 7 ..-c 7i(>^ 3 , 5 - v 7 ..-^ 
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»i^t-t-^Mt«4 2iC|e«c^'ft^tfo 
4 6 ] 

wtS4 2 7bmmm4 5<7)v^rMKtm<D-m^ (id {-^^tt^-fb-^^tiiCx 

'ft^^^^EJS^i^&ii: *Mt1-^»^3l3 7)bmmm4 0<7)V^tn;5-4.:|2mfiO-- 

« (8) -e.^$^i-&'ft:'^tf<^®i6:^r^o 

mm 4 7 ] 

Tie-|g5^ (12) T^^5$tL.^»?ttttf:h7f-;i/v.x.^TMf:-^-t/o 
[<k 1 2 ] 




(12) 



[±E-^^ (12) R^ Ji. .^^P^. xf-;v^. tr:=..)L-^., xf-r^jp^, 

3 ~ 1 0 <7)EII<7)^ MLfc^L< (i?t^(7>T;i^^;uS> ^tits ~ i 0 <?>g^<7). ^iK 
LTt^'L < im^<^r)^y:^)vM. ~~ I 0<dWM<D. 5^tlkLfz^-L <im^cDr 
jw^r-ji/l, /Nn^/>)f:^^Tt^$:|iTv^T^<}:v^^ti:l ~ 4 (?:) 7' ;ix ^1- Ji-L r^vvy 
MT-T-gt^^ tiTi/^T ^ i: ^ 1 ^ 3 7' ^^ rj ^- 7 S . r y M-t-c S*? tiTv^ 
T ^ J: i/^ i: 5 - 2 0 T 'J - . L < « ^^ n y f^:^-c ft^ ? ti T T 4) i: 

t S: 5 ~ 2 0 CD T V - ji. S . X fi ^ n y >• M 7- -e $ ti T v ^ T ^> J; v ^ jfm 5 ~ 2 5 

^^^s-to 'd''yy-r-)im--m&mr^mi. (r) xa (s) ^^-To ] 

[11^114 8] 

Jiia list (12) i;j3i/^T. R^ /Nn^>)|r-t^-eilJ|$tiTV^T^ iv^Ktl&l ~ 

4 oOTJl-^ il-S, y 7 M^-egJ^ ? ti.T'/>T 4) X 1 ~ 3 cOT;i/n -t -''^ 
n^?-'7||r-7-'-e1iJ^$ tLTv^T^ J; 5 ^2 ()</)Tij - txL < n ^r'>' jK-f- 
'eSJ^? 'tiTv^T 4^ J; v\^ti:5 - 2 0 COT ",' - ;^S-e^fe^ >r t ^#@i:t-^l»->^.JJi4 7 

mm. 4 9 ] 

±|E-'^£S^ (12) tCisv^T. R' 5^!^ 7-x-r-jl.^, ^ _ 3^ 4^ 5 - h 'J 



(11) 
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7Jkt P 7 3, i5 -V Ml 7JVjr -f-jP^i-^-Jl-l. 3, 5-v- (3, 5 

- V h ' j 7 JV l-T / 7 .1- IV ) 7 -X. -r. ;V ^ , X {± 3 , 5 - V 7 -x. )V 7 -i- JV S 'C ^> 

[M>KlI 5 0 ] 

.IJS-K (12) ^IIdV^T. i^y. 7-tr^iVl. XfiS, 5 -v7.t:.r./l/7 
[■^>JtJl 5 1 ] 

V AM#:<^#^hT. f mr ^7 A ^ra? -^s t -^m^tt^mtM 4 2 Tjmm 

«4 5<?)V>t^ti^^;:|em<7? (11) Kyf^^ii.. J.oR^ 

[W« 5 2 ] 
Tia-|gj^ (13) 
{it 1 3 ] 




[±ie-« (13) "f. R* li^ticl ~6<^E««o. m^LfzX\tmk(^r)V^ivm 

^mt<. tfz^ ^-rvi-)\^^Kmhm--^\t. m x\t (s) ^.^fo ] 

-e;^ ^Kh tf ^ 7 f - ;v V X - T Mt^m K . -MJtS^ O-Vn" 7 V ^ a iii^^lE T 

. -^St (14) 
[f fc 1 4 ] 

R^-B(0H)2 ''^^ 



fcig^ L < liilstco 7 Jl- ^ r. ^it it 3 1 0 '5}*!lii L rc^ L < fil^itc?) 7' )V 

5 2 0 (?) T 'J - ;vX. Xfi:^^ n ^r- >■ W.^X^W^ ^ t^X T ^) J: V\^t^ 5 ~ 2 5 cO T 

-Cti? ? tL & .-K n > mit i^m ^ {Kt5 5 & Cl '^tf E ^: t" '^^JS 4 7 7!;M»ta 5 0 (/^ 

fti*4.:|a«<?) (12) -CTf^^ti-^.-fb^tK^Hit-Mo 

[It-^JI 5 3 ] 

i:fa--|^3S: (14) K'-iSV^T. R^ /^ n ^ > .HC-f-Tfil^- $ tlT V>T ^) i 1 - 

n ^'-^ y .13 ^-egl^ ? tiTv^T 'i) J: v>^*^ 5~20<7)T'j- ^ L < fi^^ n ^ > 
XWM ? ti TV^ T ^) J: W^tm 5 ~ 2 0 T 1) - ^W^-C-^ ^ i i: -r 5 2 



(12) 
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mm 5 4 ] 

i'JS-Sast (14) tl|3V^T. R' i)K 7.i::=-.'US^ ^-^y^'J^M. 3, 4, 5 - h U 

y)VtayjL:z.)V^^ 3, 5 -V h <; 7JV.tn;>(f-;V7 3, 5-v- (3, 5 

- V f \) 7 ;V t n ;^ f- 7 :n ;V) 7 -x X{± 3 , 5 - V 7 -t 7 -x .r. }V^-X:-$) 

n . Jiia i^st (13) r.^ V>T. R * 1 ~ 4 COT p^-c^ ^>::t ^# 

St UtTJl 5 2 J::fS«<7)m^t:^ffio 
[]i-5}cSI 5 5 ] 

-e^ti. _ao±ia-«gss:: (13) kb^^x. r' ^^::^^-)v^T^:i^t^mWLt'r:hm^ 

5 6 ] 

$mMo 
mtM 5 7 ] 

W->pvlIl.;!rSffiM9<^v^f *i»MC|2i^(0-fet (1) ? :|t^'fb-^tj<0MT\ TE 
(15) 

mi 5] 




(15) 



[ilia fct (15) R' . R' iizktH-tN X(i^f S^cl ~ 4 (7)T;i.^-;p^., 

Ifc 1 ~ 3 ^ 7 )V a ^ V 5g L < n r y -eSife $ T T 4) J: i v^t ^. 5 ~ 6 T 

? ^ U ^t;i-Ov ^ 7i^S^. Tia-^jt (16) 

mi 6] 



itm~m^ (1 6) R' ' fiMtmi-i ooMm<?y. 5^mLtzmL<im^<^r 

)V^')vM. jmMi- 1 o^Um<D. ^iiiiL7t^L< r;^ Rl^i - 

tiTv^T ^ J: vyRtms ~ 2 5 c7)t 7 ;^^;^S*igt■o Y :feli^-7' 

xl {17 } 

mi 7] 




(17) 



[jiiB (1 7) tt-. R' . R*' . . R^ « ii±mtmz&mx-^z>o tti. * 



(13) 
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U<r)7fn!KM<^yLmWJi (R) Xli (S) ^^xj^fo ] 
[0 0 0 1 ] 

a. rr-m ^j: ^^m^i^-^. v: a m mm r > ^ m.7k n^c (omj&tm 

[0 0 0 2 ] 

±l5fi«»t^fe^t^»Mi: LT. mk.\i. TIS-^^ (18) 
[0 0 0 3 ] 
['ft 1 8 ] 



=zfctii-7\ X- = y^iim t -fk^i^ (a) ^ 
==yx.=.)v^, x~ =^m:.^i < ^ yx^hit-^m (B) ^ 
R' -/j-t^f-^v^. X- ^mm^^^yx^Mt-^m co . 

R^ =3, 4, 5- h';7;V:^-n7.t:::-;vS. X" ^^^fbtf^ t > "Cab ^'ftia^tf (D) 
i)mhi^X\^^7^ [f!lx.{S\ ^b-^Jfe/ (A) ~ (D) J::ov^T, 1 #fiS.o ^fb-^t/ (C 

[0 0 0 4 ] 

tfz. ±|fi--« (18) ICisv^T. 

R ' = 3 , ^-v}-')y)V^X3-M- }V 7 X X " = 4 * >' X^ ^ ^b-^^tl ( E 

) . W 

R' =3. (3, S-W)y)VtU:A^)Vy x.=-)V) -Jx.=.}^^, X" 

^yx^hit^^m (f) 

j6>'$n'btlTv^:& (M;lfi\ 1 #M) o 

[0 0 0 5 ] 

ifc. ..h|2-«Sjt (1 8) \:-i=v^X. 

R' =/?-t7^;l'^. X" =f->|-v 7 >m^:t ^'ft-^t) (G) . 

R> ^ ,5-^-7 X- =mMi^m^ t yx^:i,it^m (H) . 

R' -3. 5 -V h 7;i'.tn;;<f-)i/7j^:=-;v*, X " = f- v T ^^-^ * ^Sj-fb 

t! (I) . 

R^ = (3, 5-v h';7;v;t-n.:^f-.;i'7.x--.)p^, X" ==M«-r * ^"^^^^'fh-^i) 
(J) . 

R' =3, 4, 5 - h ') 7;Vrtn7^..::^;Vl. X - = -^^t V T > ^ :t > "C* ^.^h'^^tJ ( 
K) . 'RO^ 

R' -3, 4, 5 - h U 7;v-tn7j:-^;i^-^. ^W^A^A tyxiy^^it^i^m (L) 
[0 0 0 6 ] 

ttz. T|S-« (19) 




(18) 



(14) 
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[0 0 0 7 ] 

m 1 9 ] 




(19) 



x-?r< $ . tf ^- 7 f - t e 7 X. )v&^ti> iz ^^-f ^ it^^m:'^ ^ n a mm r y 

=7K*iCT% X- =-m«^.t.>'eafe&^b^r^ (M) , 
-/?-:^7-f X- -^fttJ-f^- ^-e^^^h-^-i^ (N) 

[0 0 0 8 1 

t;^:^ TIS-fct (2 0) 
[0 0 0 9 ] 
[<k 2 0 ] 



? ti . e 7 f - JVS 7 .r. ^ ^> %^^\^7. fc: n M mm. T > ^- 

R' = ^ - i-y^jv^. X- =mtfi' -t ^'-e^^^b&tJ (0) . 

R ' = 3 , 5 - V 7 ,x r. ;v 7 R = i^m^.'i'. X " = .-ft'f bti t > T:^^ <!> iti^ 

m (p) ^ sa^" 

R^ =3, 5 -y7 J^:=-;V7.xr.;l/S, R^ =7.x:r-;i/S, X" =^Mcm^ ^ yX%-h\Y. 
■^t) (Q) 

[0 0 10] 

t , i ti CO *f -iSfi 7. ^i. n S Eg,m t y t r> a ^ ,7f:^ .^gg co ;t i6 M « X « life ^ 

') ;i, ,x.y I.— h<^.:^^;'-;l. K- t/t^J (fix. ii\ 3 #M) . 'J v 



it (1 8) ~ (2 0) 4'^?)R' tC7Xt)Ii^M5'1-<7)»S^«At->£it;6^'#:M-r*«>i t 
[0 0 12] 




(2 0) 



[0011] 



(15) 
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tzmB [±tm^m (A) -iti^-m (C) ^if^m'iti^^ cm) ~^b^-ti (q) i t&m 

t^^t. 56^7Xl.)p:-?-'e*&fh-#?ii) (A) 'e{±79%ee (##lt-:tR2#M) . ttz 
-fk^tl (M) -■e{±6 4%e e (#lt«4. mmmi 0#M) ^--'^^(Dm'&^'CM. 
^ffiv^WttT-^^-:^. !i t«tXcD#A$:^i7t'fk'^tf (B) -Trii 8 9 % e e (i|ftt- 
. "it'e-m (N) Tii8 3%e e (#fP«4, 1 2 #BS) . ^ba-tl ( 

0) -t^ii 8 7 % e e (#ltit; 4 . PMl 1 1 #M) t. 8 0 

$;^:<bQ^I?) (G) 'e{±9 6%ee 1 . ^tttl 1 4 #M) . it^^J (P) 

{i9 2%e e (#fF«4.. 1 3#M) . itk^ (Q) "Cfi 9 5 % e e 

4. *.liM9#M) t. 9 0%-^m¥"^K-M^^M¥.mm^t^ii'C'^^^o 
[0013] 

2 0 0 1 - 4 8 8 6 6 'W^m 

im-xm 2 ] 

#11 2 0 0 2 - 2 5 5 9 1 
3 ] 

#|i 2 0 0 2 - 1 7 3 4 9 2^2:$! 

[#lt-«4] 
#If1 2002-32699 2 

mm~m 1 1 

Keiji Maruoka et. al,, Angew. Chem, Int.Ed 

. 2 0 0 2, 4 1, 4 5 4 2 - 4 5 4 4 

Keiji Maruoka et. al. J.Am. Che m. Soc. 1999 
, 121, 6 5 19-6520 
[0014] 

(0 1 sun. &\^>ii<r>-vimif^ (D) <7>i 6xg^4t-r^i£i-^^-g*% !9 . #x^-e 
§ ^£ mmM(o -3 1 4- o T V ' /^-i o 

[0 0 15] 

tfz. JiEt;t:»co^b^-t/ (A) --fb-^t) (Q) (0^-x:\ it^m (A) fi, R^ (D§m. 

[0 0 16] 

A 1 ▼ 'J V ymm4^(Dyf'M7 MtRBmcommmmMt lt. 9 0 % e e Jii± 

<7)^v>^#:««^tt^* , frm<?>#^5^#*x i-r: oM*Wi4WT > ^- Ait, 



(16) 
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[0 0 17] 

[0 0 18] 

(1) TfE--«t5S: (1) T^^^^itmm±mmr>^:=.ryi,j^^ 



ex)^.l. R*ic3 - 1 0c7)iI$I(7), •)>tet;^c>^-L < «J^it<^7.'l^ 

Kt^3~i ocDiiilco. ML7^:;^L<{±«60T;^^r.-;^*. ^t^3~i 

v^Kt^i ~4<^r;v^;vl. /^^>>-'>ig^'eM^ ^Tv^T<) J: vyj^tE i ~ 3 ^T.'i^ 

^^ur>mr-cWM ? tiTv^T i J: vv^ttJi 5-2 0 (7)t V Xii^^ n y> j(r.-7--C 

SI^?tL-Cv>T=() J: v^Rtm5 - 2 5 coTv;^"1rill^-^1-o tcfzLR' . R' > R' ^ 

7^>^ «it7Xt-i't >\ ^it^it i t >\ Xli^^'v-^y )vtu\) ym^ ^yt^ito t 

tz. zi<^<7)}£-f- y -f- ^m'^^i^om^h-^n (r, r) (s, s) >^>jrro 
] 

(2) ±12 « (1) (ci^v^T. R^ tR' t^^'[WI-'<7)t^^'C*^. 5.oR^ tR' 

(3) ±fii (1) {'-iav^T, R^ tR-^ <!;^^>|WI-(7?gM-e-*^!9. R tR* tib' 

rffl-c?5»S-e*&^k^i-t!'e*oT. 4^i3ii-^R' . r^^ . r^' . r" vK yJctJIT-^ 7i. 
yf/N n r y W-l-r^U^ $ tiT T 4> J; v^Rg Mci-icor )i }V 1 . / ^ n ,11-7. -^^^ 
^ fi X^^'Z i> X vv^^Ji 1 - 3 <7?T ^ v-X, y -^n y >• ,lI7--eSI^^ tiTv^T 4) J: v^^^ 
I'S 5 - 2 0 7 V - )yM. M L < n r ^ ^-IT v> T J: vvl^li: 5-2 

(4) J:|a (1) {-iSV^T. R^ tR^ tj^J^'IWI R' tR' ti}- 

rtjl-c7)Sl^l-^^S)^ft:^.^tJT$,oT, ^£isM-JR' . R' , R^^ . R* TktJlT^. 7 
J- " /i^i. /5 - 7 f- 3 , 4 , 5 - h U 7 ;l-;t 07.--::^ 3,5- v h >) 7 .V 

n 7 3 , 5 - V - ( 3 , 5 - h 'J 7 ^- n 7 f - ;v 7 :t .r: jv ) 7 

ii-M. RVS, 5-v7:j-:::^;U7a--r:;vXp§-.f,;^^i5J: iQSf.mSfil^S'C-^^). ^oX 

(5) ±SB--« (1) ti^SV^T, R^ tR-' t^^lWl --c^tta-e^l^. R' tR' ti)^ 



[0 0 19] 

1] 




(1 ) 



(17) 
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■rt. JkV's, 5 - V 7 --c =. )P y .X. - h^£^^^-X'^ Mifii^ fi^l-e* n . K 

(6) ±|5~-« (1) {cisv^T. 7iCfR* ^^Tkm^-'^r-^^ltkm. 

(7) Jiia (1) {cisv^T. R^ . ^\ «!i-7-. :^o^^^^r>i>■7-t•s^fe? 

1. L < (4/^ n y E^-cf ? *t T u» T =i) J; ^')k& b - 2 o o^r - ^ & 

(8) ..hlB-ISst (.1) i^^^^x. R' . R' y^W$^f. -7.^-=^)^^, ^-ty^f-)v 

3, 4, 5 - h 7;V.tn7T-r.;i/^, 3, 5 - v ^ 'J 7;v.t n.j< 7 j-^-jv^, 
3, 5-v- (3. 5 -V h V 7;i/tnp{^f-;V7 j^^Jl^) 7 :c 3 , 5-v7 

r, 7 X. ^ }V 1 h^£i>'^l^ m «• tl -e* ^) . R ' ]i 0=" R ^ *^7]C t H "T" t;- ^} 

(9) ±ia-'fc^; (1) {--iSi/^T. R' . R' /6\ 7|v^,ll^. 7.x.r-;i/:l, Sy^'S, 5- 

V 7 jv 7 )vm^- htahwi^) mmi 7^ s^S -e^ r' ikir' ^^'7xm^-e 
* ^) . ,ao X - ;6>.ji:fkt' -f -t y x^,7^w^m. 

(10) Tia-K (2) •(::■*$tl'l)?feW1f.tf:^7f-;^v7^^^^>'ftl^rtl^ 
[0 0 2 0 ] 

[^b 2 2 1 



[..Lia-ISst (2) R' . R' m:^r.\^Ximcm' . --f^V;!. er- 

.'V^. Ictic3-~1 0<7)a:«^O. g^ttL;t:?^-L < !iii5tc0 7;i'^-;vl. 

i:3 - 1 0 <D%%m. 5>fe L/c3g L < \tW^<r)r )y'r r^^-v^. R#ic3 ~ 1 0 coMMm. 

n y ^ IC^ -eSII ? tiT T «b J; v^Rt& 5 ~ 2 0 (7) T - Ji^^i, ^ t < fi:/ ^ a y > JIT- 
-e-g^ ^ ti T T ^) J; v> )k%W. 5 - 2 0 T 1) - . X \t ^^ n r > .HT-T'li;^^ $ T 

i:v\^ti:5 ~ 2 5c?)T7JU^^-JWS^.gt-o /c/iLR^ WR' tmm:-'J^%M.=i'V- 
■f£7^z.h\m\^^o X ^ ^ n y y M T =^ /j^^r o ^ vl f ■ 7 r> \'- *3 -l^ {i: ( R ) 
XJi (S) ^>T<1-o ] 

(1 1) ±ia-fet (2) tciav^T. R- . R'^ ^\ tMMJ^. S.O^>^ny>if^T'S^ 
$ n T T ^3 J: v"^ K^ic 1 ~ 4 <n 7 ;p ^ n > Tfil^ %tiX\^^X% l^^mM 
m 1 - 3 7 3 -1= n f y -CSI^^ ^LT v^XiiX. v^gkMWL 5 ~ 2 0 <7) 7 'J - 

^ L < ^^ n Y y U=rxmM^ itX T ^ J: ^ 5 ~ 2 0 60 7 'J - ;t';l55^ f> 'S: 

7^wi^) m n ^ si^i-e* ^ . 5.0 X n > M-T-'c* 7^ iti^m . 

(1 2) ±|a-tet (2) J:i3'/»T. R' . R' 7 .x. r. ;9- + 7f- 

'V^. 3, 4, 5 - h 'i 7;v-t n 7 3, 5 --7 h 'J 7;v:tn;^-f jV7 j-^jv^ 

s 3, 5-v- (3, 5 - V h U 7;V:rn^ f-7V7a--r-;V) 7a-.^JV^, :S.C^^3. 5-v 
7 7 -i^ P. 4- «tf ti^) S^^-C* 19 ^ .i-o X n > Ig^ -7^^ :g, 




( 2 ) 



(18) 
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(1 3) ±m-m: (2) tCiSV^T. R^- . ^\ tK^W.J^. 7a-^JVl. JklfS, 5 
- V 7 -T^ JV 7 -x- jv^;^. 4- ^ ^ i ^) ^ tl-l> mil^-e* '9 > X WIJIT-T* 

(14) ..hia-^^ (2) X'^^ii-/^i\:'^^^KTy^:^r^Km^^&. ..b.i5-« (.1 
) jcjfev^-T. R= tR^ t^m ^fiM-e*f9, l.oR^ tR' t^m c^mm-i-e* 

(15) ±ie-fe^ (2) t:-^?tUT<t^t){-. fBi-<?)*.^^(OjA#@es^^''-^Tiajt c 

3) 

[0 0 2 1 ] 
[ik 2 3 ] 




(3) 



(16) TE-I^x^ ( 4 ) ? tLS ^^^fStt 7 >f ■ ;v V ^ f ■ ;v>fk^-ti. 
[0 0 2 2 ] 
[<k 2 4 ] 



R' 




Uia-« (4) R' . R' ^•i#^M^LT7XtIii^^ p<f-;^l. xf-;pl, tf- 
Jl-S. R^i:3~l 0<7?itM(7>. ^li!$Lf^^L<{i:«cr)T;i^^;V^. m 

4<0TP^'}VM. /^ar^iC-f-T'MM-gtiTv^T^ J:v^;^(-tl^l - 3 <7) T n * /n 

X-WM^ilXV^Xii Xv^^IkWMS -2 0<?5T•J-;^.S. X.l±^>n y .y^gf-T-c-S^? ^Tv* 
xi, ii vv^t^ 5 - 2 5 CO T 7 jv* n^m^U-fo tzfi L R ^ /io^'R ' ^jrffls#i-7Xt»t'^ 

^£h^t\i-^£v^^ ttz-. 'd'-ry^')vmz^'^^hm^'-^^t (r) (S) =^^1-0 ] 

(1 7) ..hia-tet (4) Kidv^X. R' . R' i)K imUl-. W^-^u Yy Ml-XWWi 
:?T L < }±^^o ^r'> j|f.-7--cr§^$ ;tlTv^T 4> J: VM^-f 5 ~ 2 0 <?:)T V - ^Vl^^^P) 

(18) ±fa-ii^^ (4) r-^i/^T, R' . R' i)K -MMMl-. y:^:.:^)iM. ^-tyi- 

3, 4, 5 - b ') 7;V-tn7.x.-:i,)U^, 3, 5 - h 'J 7 n f- ;v 7 
^ 3, 5-v- (3, 5 -V f 'J 7;V:t-np<f7k7.T-r-;V) 7-xr-;V^, S0*~3, 5-v 



(19) 
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yj.:::. )\^ -J x-'S. h ^£ & X ^ M H H S WM 'M-C $} h it '^^ . 

(19) ±|£-tet (4) ic^v^T. R^- . i}K 7fC^JIT-> y .r^:=^)Vm. JiV^S, 5 
- V 7 ^ ;v 7 j:. ^ JvMH^ h^^^^WX^] Mim^MW^x-^ 

(2 0) ..h|a-« (4) X-^^n^&it^m^^. /^^^'>7v*;^■^.g.)^:>$•*&. ..lrJ2- 
IfeS?: (2) X^^il7^it'^m<r>U&-}}m. 

(2 1 ) Tia-K ( 5 ) T-^ ? *^Wt^:^ 7 f-;v'fb'a't!> 

[0 0 2 3 ] 
[^k2 5] 



[±fB-« (5) R' . R'' li^^^^LLXyKm-l'. .^f-;H> 

x-^.r.;v^, .^t^3~l 0<7)WM(D. j^mLfc^L < im^<0 7 JV^. 
ic3~l 0(7?[t:«cD. M^lfz^l<imit.<^7)^'r:^~}VMs ^t^3~l 0 cr){t||c7), 

>iI-7-'-emj^? tLTi^T ^) J: ^^&m^ 5 ~- 2 0 <7)t >j - }^,^, t < fi:/>n^ >iI-7' 
T^mjfe? tl.TV>T ^ i: vv^tl^ 5 - 2 0 <7)T ') Zfi^^n :'r^->'li^i:-g$l? tlTV^ 

^j:^:itlt^£V^o ttz. i^i-yi')V^Ki3if&m^^it (R) Xit (S) ^^fo ] 
(2 2) ±fa-« (5) icisv^T. R- . R' ;^tJS^^^ mo=>Nnr>.!^^-e» 

^1 ~3<or )p 3 V / ^ n r > i^-T-emi^ -^nx^^xiiX v> Mll^ 5 ~ 2 0 r - 

i^ M^. ^ L < (i ^ > n r > .11 T- T S# ? ;tt T V ^ T ^) J: V ^ ^ 1 1^ 5 - 2 0 CO 7' 'J - ;v ;1 ^ f> 4- 

6 1^ J; ^} m tL SM-l-r * 7^ . 

(2 3) .-h|a-« (5) iCiS'/^-C, R^ . R' 7Ktf:i^. 7.x--=-Jl'.&. /?-i-7f- 
3, 4, 5 - h 'i 7;V-tn7 3, 5 -V h ij 7;V^n;><f-/l/7 J-:::.;!-^ 

^ 3, 5-v- (3, 5-v h ') 7;V*n.^f-;V7a^~:::-;V) 7 ^-.Vl. 3 . 5-v 

7 ^- ;w yx.:=.)vm-h^^^mxy) m ti -5. it^^ . 

(2 4) ..h|2-|rit (5) lwi3V>T> R' > TRtJKi^, 7-xr.;v^, 2^ 0^3, 5 

- V 7 J. 7 J- JVS^d'^ ^ ^ 1^ J: ^} 51 ^ Slfe.S-e^ fert)> 

(2 5) ±ia-fet (5) iz.TT^^it^b'immK. ^y'DimM^Drnt-T. 
yj.7^y4 K^E)S$^^^^ ±IB-'A§:5^ (4) x^^r^^^^t'^m(r)W:&-^m. 
(26) Tia-«g^ ( 6 ) T.^ $ & e :^ 7 f - ;v > K n ^- v-fb-^tf > 

[0 0 2 4 ] 
m2 6] 




R^ 



(5) 



(20) 
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(6) 



)pm. ---^f-"^^^. ^«3~i o<Dmm<D. fmifz^i<im^<DT)v^)P&, m 

IfcS - 1 0 c7)lttSc7), ^'ir^LTtr^g-L < Simxt^T;uy - Rm±3 - 1 0 (T^gSlcD. 

n > ^ hX i/> T 4) J; I/^jkI E 5 ~ 2 O <7) t 'j - Jl-S ^ L < fi/^ n ^''^ > W.J- 

-etl^^ ,ti-Cv^T<) J: V>Kt^5 - 2 0<^T>)~ Xli '^n If ti-T^^ 
J:v\Rtic5 - 2 5cDT9;V^-;i-*^||1-o fcfzLR' WR' i}mmKymW.J-l^ 
4';£.i<!:{i'^v^o tTt. }£f'y^}vmzid\f&m^'Mit (R) X{i (vS) ^^.^to ] 
(2 7) ±IB-« (6) {'J3V>T. . R' i}K ^K^lli^. ^(f^^xn^yM^-^^WM 

(2 8) ..Llfl-lgit (6) tiisi^r^ R= . R' i)K TRt.li^. 7xr.;v^, /3-t7f- 
jkSx 3, 4, 5 - f 7;w^ a 7 3, 5 -v h 'J 7;i'.tn.^f-;P7 

^ 3, 5-v- (3, 7;P;^-n><f-;l/7^^;V) 7^::^J1'S. 7jl"a='3, 5-v 

7 .X 7 Mim^ nm&x-2k^^t^-^. 

(2 9) tm-m^ (6) {Ci3V>T. R- . R' ^\ :S.0^~3, 5 

- V 7 :r. :r. JV 7 x h^^^^WX^) ill^'tlS gilX-C^) ^^fc-^ij, 

(3 0) ±ia-W (6) -r-^T^StiSjlii^ftJi-^ /^^^/>T--:t>^cJ: I'jTR^.^E^^ 

(3 1) Tia (7) t:-*?ti;&3fe#ISttti>7f-;Vvx,Xr Mb^^tl, 

[0 0 2 5 ] 
[^k 2 7 ] 



[±fa-|KSt (7) R' . R' (i#^M3ALT*^ilC-7-. ^f-J^*. x^/'iVS^ fc'^-- 




(7) 



(21) 
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4 <D 7 )y JVl. ^^ n y > .iC-T-'C^^ v^T ^ I ^^m:M^ 1 ~ 3 r )V n ->S, /^ 
> !IT--rSft^ KXv^XiiX w^ticS ~ 2 0 <?)T 'J - J^S. ^ L < f*/^n ^^'>.ilT- 
-C-S^ ^ tLT T ^ J: 5 - 2 0 CO T 'J - X fi^^ n r > -l i-'e t« ? tiT v> 

t/c. lft-7f-JVffU;|5(t&l!l?f^^!'i (R) Xii (S) =^7f<-ro ] 

(3 2) ±ie-fet (7) {'-^JV^T. R^ . R' ;^)^ zktilCT-^ '&'(I^^uyyU=f"m^ 

? tL T I- ^ T ^) J; V > 1" 1^ 1 - 4 T J^ --^ .) ^ ^ D > Hi ^ -e SSJ $ 1 1 T v ^ T 4) J: i » It 
m 1 3 CO 7 3 /^ u y y g^-eS^ $ f.T T 4) J; 5 2 O 7 V - 

(3 3) ±|S-« (7) lCi3V>i:. R^ . R' i)\ AmW.=i-. •7ji:::-JVX. ^-^7-1^ 

i; ^ 3 , 4 , 5 - f ' j 7 ;W :t n 7 j, )l 3 , 5 - v Y 'J 7 .'V .t n :i f- 7 x. ^- M 
. 3 , 5 - V - (3, 5 - V h >; 7 -J- n .>( -y- )i 7 ^ ;p ) 7 ^ , "0*' 3. 5 - v 
7.x:n.!L. 7-xr..)l.;l;§^f,4^Sl?J: '0 fiit^ SMS-T J.oR= tm^Ml - 4 fT^T 

(3 4) ..h|a~fct (7) K^^^X. R- . R' :6\ 7)c^)IT■^ 7.x..r-;v^, 7i0^3, 5 
- V 7 -i^ 7 -x 4' ^ ^ J: ^) Mifiii> W^Mxi) y) . R = jwl e* 

(3 5) ±ia-« (7) X^^il^it-^^K, 7K^T:::.ty^Km^^^^t^WWt 

(3 6) ±lB-«§:iJ^: (5) {^:^<^iiz>itk^K. ^-^y J^mt^u^mfJU&^^r . ■-- 
®<k.Rt7iy^M)S1-^7;v3-;i^^iK.,t5?-i*-i>^ ..Lie-rit (7) v^^iii>it^^s^<DSl 

(3 7) Tls-«§:^ (8) x^^ii^itmm.^i^y h-Mt^ms 

[0 0 2 6 ] 
[^b 2 8 ] 



[ilia (8) 4^, R' , R' it^^miLXAMW.'y-. :^f-n^M. tfr. 

ic3 ~ 1 0 <^illlco. b^ih^t/c^^- L < im^<r)r)\.j!-:=.)iM. ^^M'S ~~ 1 0 <r)WM<r). 
'jy^Ltz-^K ttmxt<0 7)v-t^^ivX. y^ui'/yJ§:^xWM$nxv^xi,X^^mMi- 
4 CO 7 ^ ;vS^ a >• iCT-T-gl^ ? *i T v^T % J: v^^^S: 1 ~ 3 <?) 7 ;^ 7 -t v 
n >r > M^T-m^ ^ ti-T T 4) J; vv^t^ 5 ~ 2 0 <7? 7 ') - L < (i ^^ n r > E^- 

-cmi^ ^ *i-C T 4> J: v^^ti: 5 - 2 0 <7) 7 'J - X n > ^-e ^ tiT 

<. t?tR' R(fR' m^mKy .j^:r^.}V^. XliS, 5 -V7.X. - J^7.x:r.;l.-ltc^^i 
tSi'i'.^o t/z. t:t-7f-;v^lcioit^#.:^^|.i (R) X(i (S) ^^"To ] 
(3 8) ±fB-j|^^ (8) {'-^v^T. R^ . R' /ii^ ^t.i;^-^ :S.O^V^a^^>J^^-eg^ 
? tiT T j: v^R^ic 1 ~ 4 CD 7 ;v * .'i-^ , n y > Ig^ t^S^ ^ ti T T ^ J: v^at 




(S) 



(22) 
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(3 9) ±ia K (8) icisv^T, . i)^. *tJI-7% 7j^^)VX> ^-i"/^ 

3, 4, 5 - h 'j 7)l-:tn7.x-^)l'^. 3, 5 - v h U 7 il' t n -f-jl- 7 r.)l/-^ 
. 3, 5-v- (3, 5 -V ^ 'J 7;V.tn_^-^)l.7^T. 7 j- jw,^, 3 , .5 - 
7:x: rJ.)l.7 ^t:-r:.)Vl;$.f,:2r-&^ j: n:itff.^S3^,l-e^)&'fh#tl. 

(4 0) ±ia-fe^ (8) {^*3V^T. R' . R' /i)^ iv^iKT-. 7j::--iPji. :?iO-3, 5 
- >' 7 .T, )V 7 ^ )P^;5^ A, 4^ p J: 1^) ® ti-g> S«-C-* 

(4 1) j-ia-ri^:: (s) -r-^^tLs-fb-^t), Tieit (9) 

[0 0 2 7 ] 
['fb 2 9 ] 



Ph 




( 9) 



ic^$ti^)<kf?iif^ XiiTIE^ (10) 

[0 0 2 8 ] 
[^t 3 0 ] 



Ar 




1 0) 



Ar 



(4 2) (11) T'.^^*i&:»«.et7f-;i'VX~T-;Hb^^tl> 

[0 0 2 9 ] 
[it 3 1 ] 




(11) 



[JilB m.^ (11) . R' {i#^^4jiLT7KIM-t-, ;^f-)V*. -f-Ji-S. 



(23) 
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- 4 (7) T ;v ^ /^v^y W.^-^W^ ^ ti-T T 4> J; v vi^^^ i ~ 3 <?) T n ^ v-^ , 

^^ny~>'.i?-7-eS^$:^iTv^T^> J;v\f^t^5~ 2 0 (7)T - < 'd^^r^ ryW. 

^T^SII-? tiTV^T^ J:v\f^-S-ft 5 ~ 2 0 WT'j Xi*-'^ n ^'"^ I|C-?-t^-SJf|. g tiT 

v^T^ J;i-^^^li5 ~ 2 5<7)7 9;^^iV;i^||-ro fTt:. R ' lijK^Ml - 6 <r)Um(0. 

(R) Xfi (S) ^Tf^-To ] 
(4 3) ±IS-« (] 1) Jc^v^T. R'' . i)\ tv*.ii-^> 7jl^>V^^r >.rf:^Tg 

^TV^T 4) J: v^R^i: 1 - 4 <r)T;u^^ ^^">-,!I-T-T-g^$ tlTV^T i: 

'Mk. 1 ~ 3 ^ 7 3 vl. .'^ n > W.=f-X WM ? it T T J: i/^ ^^1^ 5 - 2 0 c?) T 'J 

(4 4) ±|a-«xSt (1 1) i::i3l/>T. R' . R' 7jC^)|C-?. 7 13-^7 
3, 4, 5 - h V 7;P^-n7 ji:=-;i'^. 3, 5 --7 h 'J 7JW.tn^ f-;i'7.x^;v 
3. 5-v- (3, 5 -V f U 7;v.tu,^f-;P7.r.^;i/) 7 :5lO*^3 , 5- 

(4 5) -Ui (11) tcioV^T. R^ , R' 7}\ A'MW.l-. 7i.=..Jl-S. St^3, 

5 - V 7 -x- r- A 7 .1. .H, f> 4^ ^ ^ i: J) M & Slfe^T^. , JLoR« J&^xf- 

(4 6) ..his-isit (1 1) tc^$n.^^bi^tii;> H:i;'fl:4^^t^mS?-fr'6> ..hlS-^ 
^ (8) -c\^$*i&>fh^-t/coM»> 

(4 7) TiB-m (12) xm^ii^-ytmm^^-ry^'p'y^-THt^^. 

[0 0 3 0 ] 
[<b 3 2 ] 



LhlB-ftst (12) R' a. :^'f')V^. -^f-;Vl. xf--)!.^, 

3-10 <75itil(0, :9-ftL?t^ L < iiM.^(or)]y^}vM. R^MS ~ l O ct^EIIct), g-ift 
L7t5gL < mM^<or}P'r:=.}V-^. ,;K;tt:3 ~ 1 0<7)g#I<iO, ^liL^ci^-L < im^<^7 

? tiTv^T i: v>Rtlfc 1 - 3 O t;v 3 ^ ->-^. /^^r>lK■?T-iJl$^^Tv^ 
T ^ cfc V ^ ^ 1 1^ 5 - 2 0 (7) T n - . ^L< n V y %^xmk $ tiT T J: i'> R 
t$^c5~-2 Qcor 9 -.'l^afe. Xli-'^n^'-yM-t- c-©fe$tlTv^T^) J:v^iKli:5 - 2 5 
7 7 ^i^l^^-To S fc. R ' 1 ~ 6 (Ty%%m. M LfcX{*W<?)7 .n^-t ;v 

^^.*fo f -e^yy^')\'U\z.m^m'^mu (R) (s) =^^1-0 ] 

(4 8) ±IS-A§:^ (12) tC;fev^T. R'' ^>o^>JK^-r-SI^?tlTv^T=fc 
1^ 1 ~ 4 (7) 7 .)p ^- n > ii-7--C-S|^ ? tlT T 4) J: V\f^ t ^ 1 ~ 3 <?? 7 ;v :j ^ 




(12) 



(24) 
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V 1, /^ n r y T-Tltft ? tiT v^x^i ^^^mw. 5 ~- 2 0 r 'j - L < n 

(4 9) ±E K (12) f:i^3V>-r. 56^ ■7.x:r.;vi, ^-^yf-^y^^ 3^ 4^ 
5 - r V) 7;Vt n-7.^ir.;i/3i. 3, 5 - v h 'J 7 n ^ f-;^7 -oi 3, 5-v- 
(3 , 5 - V h 'J 7 )V .t a f - )V y x. r- ji.) y x. r- X fi 3 , 5 - v 7 j. r- }l y x. r- 

(50) ±ie-fet (12) io T . R = iP. 7 J- iVS^ X {i 3 , 5 - > 7 )^ 7 

(5 1) ±.m-mi (12) -e^^ti^-fti^tjs^^ ^^yp^j^mM'^^^r. rmr^t 

(52) T|2-^^ ( ] 3 ) 
[0 0 3 1 ] 

['ft 3 3 ] 



Br 




(13) 



Br 



[iii5 fct (13) 4\ R' uiKm^i ~~ 6<r>mm^. miitzX'dWM<^r)v^')PM 

^^-to tfz. H>7'5^;pf|S|.ii5(j--2.#^-??(i^ (R) X{i (S) ^^^to ] 

■vm -ytmm tf y f - v ^ ~ r jv^b^t) > ^mimR u^vn- ^ > 

. (14) 
[0 0 3 2 ] 
[fb3 4] 

R^-B(0H)2 ''^^ 



tz^ L < liilstco 7 Jl- ^ r. ^it ic 3 1 0 '5}*!lii L rc^ L < fil^itc?) 7' Jl- 

^ J;v^rc*i:5 --2 o<7)T'J-;vl. ■:|jL< ^i^^a^^>|^-7--t:-«§tlTv^T^) J: 
5 -2 0<7)T ') - ;vS. Xfi:^^ n >■ JI^-eS|fe $ fuT T ^) J: V\^t^ 5 ~ 2 5 cO T 

-e;g^?a:&jKn>E^h^ti^isLiS^-^&. ±fd-^^ (1 2) -eig^ ? tL^'fb-^#j<7)M^r 

(5 3) ±ia-,tet (14) icioV^T, R' t\ /^^y'>Jf:^■■eg}^$tlT'^^T^i J:i'>M 
1 - 4 (7) T JV ^ ^ n > .®-T-"eSlfe $ tlT T 4> J; 1 - 3 7 .'W 3 

'>-^>.!Ii^'eS^$ iiTv^T 4) J; i'\^^Sc5 ~ 2 0 cDT V - ^ L < ^4/^^ 
^^'>'JK-7--eS^$ tlTV^T 4> J: v\|ttiC5 - 2 0 <7)T 'j - ;vl-e*^->. ±ia-IK^ ( 1 2 

(5 4) iia-lgSt (14) K^V^X. R' i}K y xu:r..)V^^ ^-.^^^-^V^^ 3^ 4 



(25) 
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, 5 - h V y 7 j:.:^.}].^, 3, 5 - v h ') 7 n f- jV 7 a- ^ JV^^ 3, 5-v 

- ( 3 , 5 - V h '} 7 a ^ f - )V- 7 -X. -r. ;V) 7 -t^ ^l-S . X {± 3 , 5 - v 7 .t- ~ JV 7 -x- 
::i;l/S-e*t)^ 1.o±E--|^jS: (13) li*3v>T, ~4<DT;I/^';1.-S'C* 
-g>. ..hf5-« (12) X^7r^^^\hi\L^m<^WM1j^. 
(5 5) Jiia i^St (14) r-iaV^'T. 5j)>\ 7-T.:n.;vX, X{i3, 5 - v 7 7 

, .ao.iie-igjt (1 3) ^ci5v>T. R* i)^x.''f'}v^i;^^, ±ia-« 
(12) 'e^^ti-^^-fb^^tKomit^^. 

(5 6) ±ia-« (1) -C-^?tL&<t-^|?;5^fj'5r:|>ffira^Slii«> 
(5 7) ±IS-ri^ (1) -r-^^tLS-fb-^tJcT^^^ET. Tia-«g?t (15) 
[0 0 3 3 ] 
['fb 3 5 ] 



[±fB-« (1 5) . R* (±7jclJI-T% XJi^t^i -4(7)7 

mi ~3<DT;V3^->X, S^t < {i/^^^/>T-f:m?tLTV>T^) J:v>^tic5 ~6(^T'J 

-e^ ^ ti. V > -T.. X r ;v i/ y 7 il,^ ^ , T' l£ - S^it (16) 
[0 0 3 4 ] 
[<b3 6] 



[±12 « (16) 4"^ R' ' fiKlicl - 1 Oc^Sffioo. ^tiiit/iil^L < {iflit(^T 

. X}±3 7tF^-T•^*1-o ] 
it (1 7 ) 



[±fB--'«3S; ( 1 7) f^^. R' . R' . ' {iJiE<!:|wIi:-^a-e2fe:&o ttz. * 

-il<D^-1^m<^M.imm\t (R) X{i (S) ^TT^to ] 

f 2fe -So 
[0 0 3 6] 




(15) 



[0 0 3 5 ] 
[<k3 7] 




{17) 



(26) 
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[0 0 3 7 ] 

■4^^mKi3\.^x. ±B ( 1 ) KTp^n^h yc^mnmrn. r > ^ a 1 1 -c . ± 

n y y )|CT-eSife$ tiTV^T 4) J: i/\pttft 1 - 3 0)7 ^i-n --^ 

tiTi/^T J: v^M:t$i 5 ~ 2 0 CO T 'J ^ L < fi^^ n y^KT-eS:!^ $ ,tlT v^X ii 

t< > R^ . R' ^ R^' . R' WLmt%i^iB\.^x-mM^r^fznMx^'^^^. ymw.i- 

, 7 ..-c j2-^7-f-;V^. 3, 4, 5 - h 'J 7 Jl^^ n 7 -x. 3, 5 ~ v 

7;P.to.;<f-;i.7 j:.r-;KS> 3, 5-v- (3, 5 - v F 'J 7;v.t n.j? 7 j-r-jv) 7 
[0 0 3 8 ] 

«0j^(U3V>T}J:. ±ER^ . R^ . R' . R* ii. 19 t^^tLTv^T 

[0 0 3 9 ] 

i:fB--K (1) K^^n^^^m'\mmry^:=-yj.m.<r)>)-ib. s«r' tR^ t^)^ 
m-co-WMMx^y). r-^wmmr' tR' ttm-x^&^t-^mtLX'yt. m^.^.. x 

tfn [ (R) - 1 , 1' - if- 4 -7.x.r-;u- t:'-^7f-;v- 2 , 2' - v f- ;i/ 7 > t 
vu-^ F\ Xtint:' [ (R) -1, 1' -e-4- (3, 5-v7ji.-)U) 7 ji 
}l -tf-^7f-JW- 2, 2 ' - V p« f- T > ^ r. A ] 7' O ~ /btt> $h K ^ 

CO X i- y f - .t V - 'C ^ ( S ) I'f ^ -2, o 

[0 0 4 0 ] 

fTt. «Mlc|3V^T±|B-K (1) {■c,7]^^tt:&'fb^-tf<;0o ifc,, gl^^R^ i:R* hi)^ 
-MMW.l'X%Mt'^mh\^X\t^ fij^ff. [ (R) -1, r -^-^-y s.:^)\'-^^f 
7-f-;i^-2, 2' - f-;vr ^-t-r.^/ A] ;^;t:n [ (R) -1, l' -e:^7f-;v-2 
, 2' - v,:^f-.)^T >] T'n;^ h\ [ (R) l' -e-4- (3, 5-v7.x.r.. 

%') 7 t-7-^^)L'- 2 , 2' - f-;i-T>--e-r.>-> A] 7sl-:o [ (R) -1,1 

' - VI -f 7 f- J^ - 2 , 2 ' - > ^ f- ;^ T y ] 7^^ n K#/()^"^^f ti. $ P> ^ co x f y 
f-.tv--C-$j^ (S, S) m^mihiiZ>o 
[0 0 4 1 ] 

«fj^5r-*3i/*-C. J:|B--|[g^ (2) K7i^^iih%^m^r^'ry^)^Vrsuryit-^^hL 

x\i^ ±.%^'m.m^m^'t^it^mx^fl\m\m'm'r^ii<^x\ii■£^^^^tK r' > r' 

> !fT-eS^$;n.Tv^T4) J:v\^t^l - 3 oo7-';i^3 ^ /Nnr> IIT-Tm^^ tit 
V>T 4) J; v\f^t ^ 5 ~ 2 0 (7) T U - ii^S, 5rr L < n y W^-XW^^ ? tiT >/'T J: 

~ 2 0 COT V - ;V'»^--e>'5:i>Wi: «9 m\i^hW^mx^ 15 ^ J.oXjiVNny^E 
-7- ft tl MT-S t< . R' , R' tJcIJ^.Tn 7j.j:.;v.1, /? -t-7'^-JvS. 3 
, 4 . 5 - f 'J 7 JV;^}- n 7 3 , 5 - v r 'j 7 ^Pri n :A ^f- }V 7 .x. 3 , 5 

-V- (3, 5 -V h 'j 7;l^^t n^-f-;l.7 j-:.-:.)^) 7a.^'-;PX, S.^^^, ^-^Jyx.:z.)V 

7 .X. -r. h^£?^^ii^) mmh:bn^mx-h , x /^)^/^ n ^/ > jiCT-'e* 

? f> $T t < . R ' . R ' iiK 7 J- ^ & 3 , 5 - v 7 j:. ~ 7 .x. 

)vm^-^hts:7smi ^}M^m&■g«T-^^9^ J.oX/6mtm7-e2l>^'fb^-t!7?)^#l-:»f L 

[0 0 4 2] 

«^ ir. is T . ±IS-i^^ ( 2 ) ? e 7 f ■ ;^ n > it^m t L 

Tfi. #tJx.tt\ (R)-l, r -e- 2-rn^-p<f-;v-4 -7a..-;i-- 

t7f7l/. (R) -1, r -e- 2 -7^rr-t;^f-;v- 4 - (3, 5 - y y sv. =. )V) 7.x 



(27) 
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)V - y ^f- )l\ (R) -1, 1' - 2 -T'n^ Tt^Jl-- 4 , 6 - v 7 ^ JV - 7 
f■;^. (R) - .1, 1' 2 -'/U^^^'Jl- 4 , (3, 5-v7.x.:iJV) 7 

J, - ;i/ - >^ 7 f - ;w#;6^-^(f hfi. ^(bVc^coj^-^yi-t-^-T^^ ( S ) #^^'^if ^ 

[ 0 0 4 3 ] 

-Mm<D. t < {i 2 0 ~ 2 8 w t %<7)T>^:::-T;!K=^fflV^T4j Av^o ^ -mit L 

LTM 1 - 8 'MA. tit I < It 2 ~ 5 ii^SfflV^. S.SSftM'ffi- Q "CT^tfV^. 

W4'<^>^Iil.lt{i:S't 5 ~ 2 0 w t %X'fT^\ EJS^M 5-7 2 ^MT?. Jfi L 

< 1 0 - 3 6 fitffe^Ttf X-ti\ Mf^j:B.^XEm(^r >-lts.y Ari^i^^/so 
[0 0 4 4 ] 

^f:-?T^$)&^b'^t!fi^ ^Jx.«\ ..h|E-« (2) ^c*$tL.-g>»Wtf:^7-?-;^v7^^r 
^^b-^tf I'- ^ 7 -fe h h V ;vX{i T ;v n ~ ;u^-<r)M tt:, v i> a ^r-'.^m-t^ hO^i^ 
^^7)MM«T^ flJx.{*\ J , Org. C h em, 1 9 9 4, 5 9. 6 4 9. K'it-D 

T-&fijct^cfy]-</)tt^^-<7)3if*;@BS^4>o±f2jt (3) XT^^ii^it^-^JJ^Km^^'^ ^ 
tKX >)#"^K.^o -cot M4'<?5lt#E{iM5 - 3 0 w t %. ElSS-Etiat- 
i?.S--fi!ffl«(50'i5,t t xmm. t L < 3 0 "c - 6 0 1:, EsSH^Kii^m't 5 - 4 s 

S^'fra. tit L<itl 0-2 4NfMr'tTX.f4\ MT'=&E^T-@ S^GO 7" Am^-^'X.^ 
[0 0 4 5 ] 

*Mlc^V^T. ±|a-'^it (4) ^c.^$:tl^:)t:^l^mf4l:-/-7f-;^v.p(f-Mb»i: LT 

tJli^. 7iif^^^r>W.=i'Xmm^fiXi'^xi,X^^^^Mi - 4 coT'v-¥;i-l. /^^^':/ 
-etl^ § tiT V ^ T ^) <}; v\)Ki- 1^- 1 -3<7)7 ;w 3 * >- S . /^n r >• UrT-i^ ? T v> 
X iiX v^ikM^ 5 - 2 0 <7) T >) - 3g L < ^•i/^o y > ),p:i=-T^^t^$ tiTi/>T 4j J: 
tit 5 - 2 0 7 9 - il^S^^^^ i: ^9 ;lfi:tU-> g*^,»t:'^j^ fb-^tfW ^ t < . R' 

> R' 7X#iS7-N 7:t--;^S^ -t-7-f-;vSv 3, 4, 5 - h >; 7;v.t n 7 

X> 3, 5 -V h 'j 7.'^^^^■?^;^7 3, 5-v- (3, 5 - v h 9 7 n 

^ f • ;V 7 -X. r- ) 7 x R(f3, 5 - v 7 .1. }l 7 .x: MiSil 

:hWMMx^:h^\:^m'^^hKM-tL<. R^ . R' i}K ;!fctM-7-> 7x^;vS^ :^y=^3 

, 5 - V 7 -x r-;k7 -x. cr.}vm~^h^£^^x ^) Mifn&m^^x:$)&^\:^mtmKiit l v> 

[0 0 4 6 ] 

«[)i^j'Ci3v>T. ±m Ikss; (4) K^.^r^i>itmm'<£i-y^>vi^\^^'Htk^tLx 

ii, fllx. tf\ (R) - 1 , 1 ' -e- 2 -T'n^-.-^ 4-7 x-r.;^-:^ 

7^-71-. (R) -1, 1' -e- 2 -7'n^^^-;U- 4 - (3, 5 - v 7 j-^-"-;!-) 7^-:::- 
}V-tyf-)l\ (R) -1, r -tf- 2 -7^n^7f-;V- 4 , 6 -i^7.x.-r:.;v- + 7f- 
}l\ (R) -1. 1' - tf- 2 -7'n^^-f-;t'- 4. Q-9(3, 5-v7_x^;i.) 7 
+ 7 ^f;V#^^'-^(ff,:tt. ? ^^3^<7?a.^>^?-rt^--r$)S (S) fr^^^lf £b o 
[0 0 4 7 ] 

4;|&B3co.±ja-fet (2) ^::^?tl&^fe^Mttl^^7'f■;vv^'^^ r^-fbi^tiJiii. l?IJ^{f 

s ±ia-K (4) K^^ii^-ytmmi^'t yi-)vv:^i-)\'it^m\'-s ^y^^>m(r>mn 

N-7'^^-7^ ^ -^y-i- ? F (jy.T. NBSt€lii&) #<?)/^^ r > 7 7¥-^ 
7 7^-f • n jr. h ij ;v (MT. A I B N t #60 7 V fj ;V H ^im^^h^tKiin 
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M«^(iM5~ 3 0 w t %. St&iaft(iii#^?a~'ttfflM<oSAi tf<7)i^ffl. tft 
t < fi 6 0 1 0 0 'c^ siSNprafis-t 0 . 5-5 mm. ffs t < (i i ~ 3 mmr^frh 

mmoumMimM^^n lt 5 ~ 1 5 m 0 1 %^iT;t«\ mff=&c*Tg 6^<ovVNn^- 

[0 0 4 8 ] 

is I' ^ T . ±iB-|gjt ( 5 ) r- ? ti 2> .Tfc^-M'fe ^- 7 -f- ti r li . ±ia 

7iO^V^D r > il-y-Tm? :riTV>T ^) J: v\Rt& 1 - 4 (7)7 n ^ ^JEi^T- 1 

^ $ ;^iT v> T 4) J: vv^ t ic 1 ~ 3 CO ;^ 3 V S . ^> n y TWm^r-r\^^Xi>X\^^ 
mM 5 ~ 2 0 CO T V - ;vS> ^ t < n y > $ tiT v^-C J: vvRtic 5 ~ 
2 0(7:)TV -.)V,l;5-^^b^'>g>.pJ: i'}5itftU)m«-e*^.'fh#tf«S L <-. R^ . R' ;6^' 
, 7|C^ lli^ > 7 /5 - -^ 7 -f- 3 , 4 , 5 - h V' 7 Jl^ t n 7 ^iS. 3 , 

5 -V h V 7)^ta,>(-/-;^7-xr.;^:l, 3, 5-v- (3, 5-PhVy}^ty^:^i')i^y 
J, :r. ) 7 _x 3 , 5 - v 7 .x )V y _x x )l m -h^j: X n M f i *l 1 

Tiy^^itf^m^^ hl^t'l-t L < . R' . R' 7jct,f|iT-. 7. 1- -r- Jul, Ji^ 0^ 3 , 5-V 

7:i:-r.ji.7-^-^;v^;a^f>'^&^J; ^)^tfti;i)S«T*-g,fba-t)^^#icfft LV>o 
[0 0 4 9 ] 

*-%i^{::*3i/^T., ±IB-K (5) t::?]^? ti2.*^mtttft-7f-Mh'fe-tfi: LTtt. 
fiti^-a> (R) -1, 1' -'if- 4 ~y 2 - ]- V y .--^ ^ > y^)py 

.t,-;v^-7-;^Jl-. (R) -1. r -i::'-4- (3, 5-v7:r.^-JV) 7:r..^;v-2-h 
ij 7 .JV :t n ^ ^ > 7^ Jlx 7 t r. t 7 f ■ i^\ ( R ) - .1 , 1 ' - ef - 4 , 6 - v 7 .x. r. }V - 
2 - YVy )l .-t T r > 7 ;i- 7 t s-jvi-y^ji, ( R ) - i . i ' - li' - 4 , 6 - y ( 3 
. 5 - V 7 X r;. ) 7 a. ;P - 2 - h 'J 7 .'1/ .t ^ ^ > .7 7 t ^ Jl/ :h 7 f - ;V#^^;^Jf h 
it. ?f>^i-€-©-^>''?-tv-T*& (S) ^ti&o 
[0 0 5 0 ] 

■^^m * T . ±fB-|g5t ( 4 ) t'C^ ? il^^mmr^ -fy -r v ;^ f- ^V'fb^tl ^ i^J 
x.ff> .hl2-j^^ (5) {c^;? *L-g>5fc«1*fer-;- 7f-;Ht^til-i. r ji-^O^S^^^. 
N i C 1 a ( d p p p ) =f <7)- ^ )i-|l!^<50#^T> ;^f-;u-^-^^->->>A/N7.< KXfiy 
n = h'^Km^^^^tKX »'J#t>tl^o icr)i: «*GOMaS{iii't 5 - 2 0 w 

t %> SJSfiJtM^- 1 ot:~«ffl^t^j<7)-M, MBtKiiii't 5 smm. t 

< fi: 1 0 - 3 6 mm-^'^nioK&o ^^t^. >"^7^r;i-M^<7)ltffl«ii;.SI"i-M L l - l 5 
m 0 1 %. $T-^ t < 2 . 5 ~ 7 . 5 m 0 1 %-tlf m$SF4^E¥-eS&t3^ vp< 

[0 0 5 1 ] 

mKii\^>X. ± m-m:iK (e) jc^^ti-^ ^#^Sr#. tf + 7 f ■ ;v v K n ^ v jfc ^tj 

> W,J- -rrWM § tLTV^ T =b J: V vxi'i: 1 3 <7> T ;v 7 ^ >L /n n y > § ti 

T V ^ T ^> J: K t 5 ~- 2 0 <7) 7 'j - 5g L < (i /^ n y > ili^'eS^ $ T v> T 4) J: 
v^R^ic5 2 0cO7'j-;i'*5&^^'5:2>^J: i9 «ff tl^ jb-^-tfW^ L < ^ 
R' . R' TKMM'f'. 7.-cr-;k^, J3-'^7f-;^^. 3, 4, 5 - h 'J 7 n 7 .x. 

3, 5 -V h 'i 7;V-tn^f-)V7 3, 5-v- (3, 5 - M) 7 ;V 

rt n 7 .X }V ) 7 -x ;p g , 7^ Cf 3, 5 - v 7 .x - jV 7 ,x )VM^^hfj:-i>WX^im 

fffl'4>nMMX^l->i\:km'^hl^^:itL<. R' . R' 7lcl,)gT-. 7x:r.;l.l, B. 
0-3 , 5 - v7.x.-r.;i.7x-r.jl.l/j.^4^;|,.pj; fj S{itL&m«-C^3fe'g>'fi:i^t/«t-ff f 

[0 0 5 2 ] 
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tfli. ^WlCfi, FlJ;t{i;\ (R) -1, r -H-i- (3, 5-v7i-:=-JV) 7a- 
- 2 - Kn^f v-;^f-;l^->^7f-;l-, (R) -1, 1' -t:'-4, 6-v (3, 5-v 

.tv-T-S,^ (S) #»i'fJ^:^l-?>o 
[0 0 5 3 ] 

}c iBv^x. ±ia-|gj^ ( 2 ) ^ ^vz>%^m^^'^ f- 7 f- ;v vVn n y yitM^ a , 
fiJ;ltt\ ±ie-fet (6) {.:^?ti&:)fe^rlSttii''^7f-;Vv t Ka^v-ft^tjr-. v^'U 

{iift 5 ~ 2 0 w t %. i 0^-4013^ mL< i3tii# 0 V-^.U.. 

R&mmimit i o i o mm. H-f l < 2 o 5— 3 f^ipKr-tT^tf. Mmumr^ 

i &9 (7) V ^ > n ^- > # §r X. -S. o 
[0 0 5 4 ] 

Tfi^ ±ia^a K m M-t^'it-^ mx^$>ii im {-^jE-r ^ 'b <?> -e a ^^tK r' ^ r' 

' . R' i)K 7.xr-;pS, j3-:h7f-;PL 3, 4, 5 - h 'J 7 n 7 .r. 

^I'S^ 3, 5 - V h 9 7;v.tu.p< f-;V7.xr-;[/;l, 3, 5-v~ (3, 5 - v f U 7 /l/:^- 
n :/ f- 7 X JV) 7^.-c}V^^ ^ a- 3 , 5 - V 7 7 ^ ~~ Jl&A^ M if 

. .aoR5 1 ~ 4 <7)7 }U^r hKift L < 

. R' . R' :?RM-7% 7j:.^;v1. :s.?/3, 5 -v7^^;^7a;::^;v^3j^f>'i»:&f# 

[0 0 5 5 ] 

±ia-'^it (7) K^^^n^ytmmrc-ryi-)^'J^:^^r)v>it^s^tL 

rit. M-^mKlt. Mk.if.. (R) -1, r -e-4- (3, 5-v7.xr-;t.) 7-r.r:. 

2 -.^ h'-^v* Jl^*^:-- ;['-h7f-;i/, (R) -1, 1' -e-4, 6-v (3, 5-v 
7j,:r.;i.) 7^.::,;i.- 2 ~ :^ h ^ V 77 ;^>K:::•;^:^■ 7^J^ J^-^7&^W^> tL, ^hK^CO^i-y 

[0 0 5 6 ] 

3^^^lci3(/->T. ±ia-)IS:^ (6) $ ti & ^^^§t* e ^ 7 Ji- v t: Kn^Wt^t/fi 
. m X. «\ ±ia---«S:xt ( 7 ) ^ T^^fS'tt t:^ 7 )V r ^Pft-^tl i'- .Thy 
t Kn7 7>#<7)iail^!&W4'. L i A 1 H4 #<?5;5lc^T:--.t^y^RlS?^i-&^:t icj: 19 
||<bti^o ^<Dt^. ^t?il4^(7)*lM{iil^5~3 Ow t %, EJSMfi^l't- 2 0 r 
-3 0°C. L<{i- l CC-l CC. ESSi^KliS't 1 0 35^^-1 0i^M> $ffL< 
ii:2 0 5t~ 2Btra"efrx.t4\ m$T-'i'WT-@fi<j<7)vt: Kn ^ f-jP#^-^j-x.&o 
[0 0 5 7 ] 

±|5-I§;5S: (7) fc^?$fu.^7fcf:f&t4e-^-7f-;^v^x.xr;Pfbg^t/}i. 
1^JxLtt\ ±ia-fet (5) K7P^-h:^^^mi^'\i^i^y^f'Mti^mi^. v.?{f-;i/.x;v*^-> 
K^c0ii^^V#^jp|3. /-?7 v7 AttMO^~^^*iai--g>/^a6<7)v'f 77'n t; ;wccf-;W7 5 

-fr ^ i t tiJ; V) # ^ o ^: t i . M4'<?)*M«{ia# 5 ~ 3 0 w t % . 
E&J£l3 ttii'a 1 - 2 0 a t m> $f f L < 14 2 1 0 a t RJ^Sg 1 0 
0 °C. ift L < U 5 0 "C- 8 0 °C. R.)Sttffi{47iir2 4 - 7 2 Ef# K "cIt tl & o t § 
f$fflt-^^^°7v7.^■^MSt±. 0tfcO^f/)=^fflv^T*>.i:(/^L. ^.mX2m(^r±-r- h^^^ 
f,PSL;^c^)0^.«v>-C4>m<^ ^fflfif^Sfir-t^tTa-tl 0 - 2 Omo 1 %fflV^^o 
t/ii</)tS> *Al<?5f«ffl*(4^MliMLTa-f|2~ 8^*. fftL<{i2. 5-5^* 
ffifflL. ttz. T;i'3-;K;?f$ffl«(4SS{c^tL-C2-2 0 OS*, fff L<(±1 0-5 
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0 S«fflV^;i-l.tt\ ^B^J:U^'C-^m(DzyX-7.T)V^^J^^Z>o 
[0 0 5 8 ] 

■4^^mKi3\.^x. ±B (8) KTjk^fi^ytmmr^i^y^-Mth-mtLXii. ± 

v\gtt^5 ~ 2 0 COT <J < Ji^^a ^r^-^-Ki^-TrSI^? tLTV^T^ J: V^^tftS 

- 2 0 <D 7 '1 - jvm- ih^£-&^xi)m im ^ smi-eab h it-k'mm t l < , r ^ . r ^ 

i)K 7 .X- /^- + 7 f-.'WS. 3, 4, 5 - h 'J 7 ;V-t H 7 .r. 3 

. 5 - V h U 7 n .?! -f-;v7 -X. 3 , 5 - v - ( 3 . 5 - V h 'j 7 ;k.t n ^ ^-f-jv 

&X$}&^t^mi)'^hKUtl<. R' . R' i)^. *t.t:-¥-> 7^:=-;V*. mO'^3, 5- 

V 7 J- -r-. >U 7 .:r_ Jt-S ^ 4^ P i: J9 S tl^ m^.ST-^ Z> ^tia-^m^ K $f f L o 
[0 0 5 9 ] 

«i3(.<:j3V^T. ±ia-fct (8) ^-^$*^-&■»mi4e-^7 h-ML-^^tJi: tT{i^ ^ 
itmKli. (R) -1, r -t:-4-7j^:=.;i^-2-t:':h7 (R) - 

1 , 1 ' - t: - 4 - ( 3 . 5 - V 7 -X. -r-;k) 7 x. 2 - tf ^^ 7 h ~ JV^jij^'^tf ^ 

^ P,{c-f (7?x^>-f-.tv-t-^^ (S) m^mfh^i&o 
[0 0 6 0 ] 

*-%^<7)±IS-« (5) {c^?tL&*^-M'ltet-7'f-Mb^-t/{i:> Mx.ff, ±ia-« 
(8) ^ ±tm. (9) . X{±±Est (1 0) ^;:^$tli>3t^tS•ttl^:^7 1— 
v:^^ n ;l/.p< ^^(T^^g^cf . h U xf- iVT > ^$=^:tamS»T, h U 7 iV^ n 7 
;^ jl-^ .-t; > m^.'Ai^^' h \} -7 )VtU >.7s ,H. .-t^ !U U '.) (7) h 1} 7 U ~ f itM ^ 

^it^i i: ^cj; i9#f>ti^o a^jiii-^S - 3 0 w t %. EJjsS 

KiiM-? sr-mia^ ErtEf#P^1iiii'ffir3 Ow-r^- 3^M-t^|f x.tt\ ^$?4-ll2^t:-i&9 

cov 71— h#^^x.&o 4*3. (9) :§ta=~^ (lo) K^^^n^it-k^ii. 

tiiK. J. Org. Chem. 2001, 66, 2358. KtZM.^ tl^-nm^U-J T 
[0 0 6 1 ] 

WEiJ3(:i3^^T. tm -mA (1 1) ^c>j^§ti?.7t^vtttt: + 7^n-7x-T)Vflil^t/fc 
LTfi;> .hU'^mi~W^M-t&iti^^X^iiimKWJm-t:hi^o:)Xliy£^^i)K R' , R' 
. 7)<EMl7-\ R^y^ur > $ *tT v>T 4> J: w^"^^ 1 ~ 4 cor jvl, a 

T i/> -C 4> J; i/^Rf 5 ~ 2 0 cT) T 'J - . 1 < {±^> n > ? tl T ^ T J: 

v\^^ic5~2 oc?5T';~;vK;5-^f,4^.pJ: i9^tm:2>m«-e*i>e^tiWS L<. 

R ^ , R ' *-^.!i-7-> 7 i X ^ - f - y^jv^, 3 , 4 , 5 - h 'J 7 ;v t n 7 j- 

xjl:l. 3, 5 -V h 'J 7;^t^^f-;^7-x.x;^^, 3, 5-i>- (3, 5 - v h 'J 7 
>t- n 7 'V 7 X 7 .T, X jV,^, t>\3 . 5 - >' 7 ;V 7 j. x h^J:Z>Wii'^l il 

< R^ . R' ;!Rt,!i-7% 7j--x;u^, :S.!y*'3. 5 - v7 j--xji.7:r.x;i.l55--f,4^ 

[0 0 6 2 ] 

\z.iov^x. ±ia- igst (1 1 ) 1:: ? ti & tf 1 7 f- V X - r t 

LTfi. J|{*:&'j{cfi. ^jx.«\ (R) -2, 2' -vxh^'V-4, 4' - 7 .r. x ;i/ - 
1, r -ei^7^'l-7. (R) -2, 2' -vXh4--v-4, 4' -v(3, 5-v7 
j_x;i.) 7j,xjv-i, 1' -'£i'y ^ vy^t'^^\fhii. ^ (^\:.^(r>:x.i'y ^f^-X 
(S) #:z)-^^ff fjtl^g^o 
[0 0 6 3 ] 

i^mmi^^'^X. ±fti-«g5f; (8) li73^?tL&3fe^Mttt:':^-7 f-Mb^tiJi^ M£Jf. 
±12— ^£S^ (1 1) tc^$ti.S:»4Si4H~-j-7f-;i/v^x^-rMk&"t/l-::. i^''7Xi)V:^9y 
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miM'm 5 - 2 0 w t %. Et&iartfia-t- 1 0 *C~ 5 0 "C, &S L < 0 "C-- 3 0 
[0 0 6 4 ] 

rii. jim'^mAm^'r^^iti^^'^'^fimmm&-t&ii<n'^'ii^£'^w. m^if\ cr) 

-6, 6' - > ^J' n n - 2 . 2' -vxh^'>-4, 4' - v 7 i^. 1 , 1' 

7:^V>^ (R) -6, 6' 2' -i^^x^^^v-4, 4' -v (3, 5 

-i>7..r.x)V) 7.x-x)i.- -i, 1' -'cty^uy^i}^mfh^. ^ ibK^c(D^ty'f-t 
(S) fbti2)o 

[0 0 6 5 ] 

:^^m<o-mi (1 1) II ? ii^±^m^ if 7 f - ;v v x~ x ME-^tfO ^ ^ . R' 
jKtil^^t'^^^b^t/fi. f?!lx.tt\ ±IS-^K^ (12) {c.^ ^ *i -g> pfe^^^l!* e ^ 7 f - 

X 7 i:. ^ E.tS ? -li: t li i: ^) |# ^ .1 i: )^^~-e ^ 2) o ooilttlf (iji't 5-20 w t 

> iifi^f ? >t «b <7) ^ ffl v> s c: <h ^^-c ^ . fio ffl » {iSS M I x 

M-tS- 2 Omo 1 %fflV>&o Sit. fmT>^-x7 A(7)#ffll:{±^IllML-Cii#3 ~ 
20 m. L< {i5~ 1 0^1:fflv»T-frx.{f> ^0'^E^-eifl^i(^m^'u;v#^^x. 

[0 0 6 6 ] 

*|§^ti|i^>T. hfC- -l^st (1 2) ti7r^?lii>7t'T^^i5'!*if ■f-7f-;Pvx-r^v^b-^tff* 

. ..hie Ix^tt (1 3) ^C/jx$ti2.)t^;nif1^tif :j-7:^;i-'yX"r.?vfki?tiii, r h7iiFn 

7 7 > W ft' , 7 V 7 A MM t 4' U ^ ^R^t- r V ^ ^ 

o«M<7)7icM»T\ ±is-^5:t (14) x-m^^i^^^^ >mit^^^Em^^^ 

:ikKX^^i>>flZ>^ «4'c^»tM{iStli.^LM't5~2 0wt%. EjSSEf^S 

e?H«s-f!gffli-^-j§^j<0'ir^i(. s,iSf)#r«^{iji'^'3 p#M ~ 4 8 mm. BtL< it 5 mm- 2 

,m f*] -t^ 2 ft 7) T * X - h ' II M L 4> (?) =^ ffl T J; < . ^ CD ffl « { i .S 
0. 5-1 Omo 1 %^ t:J-i L< lil~5mo 1 %fflV>2)o S;t:ifiDt§. ii^coMJt 
f*SS{iMLTii't2 -5 0=M«. ^ffS L< {i5~3 0^1:fflv>rffx.}f. 
a&^3c7)4. 4' tt$^#^4x.-2.o 
[0 0 6 7] 

*ii^^ii3v>T. ±i2--K (1) {z5j-k^^7^itm^^mmT>^-~yAmmmw§m 

mtlXim^ tl o X. .hte- list (1) (-.^ ^ *l ^ *f-|]£f '141316 7=- 7 ^ -r. 7 A jrl 
^fflK^ijI^^t LT. Jiia (15) f::/ri?tU>^V>- 7x7rJVC0v:7 7«$- 
s 2ffic7)M4^-e. ±l5-fct (16) {•I^$n^./^^r7^bT..'^^;^i:.:f■^T/^^^7^•f[: 
M^^^. JilB--« (1 7) lz^.^iii,^tk^^yLiPMr.mi--mM-r7^^&Kii^^Xl.i 

. mm ith )v^y^<D7Kt mm 1 mtt^ v§^j t . 7X n > j 7 # « 7 ;v 7 u ± 

5 - 6 0 w t %^tfzK«co 5:1-1:3 0 f L < 5 : 1-1 : i Wt^ 

fl^mvK iMi^<oWS,^tmmM b - 2 0 w t %x S.tSSJt f±ii't- 1 0 °C- 1 sr. 
Ut L < !i- 5 *C- 5 °C. ScS5#rafi:a-t 0 . 5 mm- 4 8 B#K. fft L < 1 B^[?g- 1 
0 fit [15 -C tf tl ^ o ^ (7) t i « ffl t- ^ ffl #ff!t4 M<0 » !i » t M t T 0 . 5-2 ni 
0 1 %. L < l± 0 . 8 - 1 . 2 m 0 1 %fflv^n«\ '^ill'ili. a^AfriirvS*]!'.': B fitJCOTt; 

^vS'lt a - 7 7 mif ^1 1 ^^-e s 2> o tfz. ±i£#iit^ticf- is i'^ T . ffi PEg^fii 
»tLT. ±ia-fet (1) lc.^$ti^:»r5i4Egar >^x7Am^fflv^^itf\ 

(R, R) #7)4>(D^fflv^7tt SJifis ±12-^5^ (17) "T^/j^ $ ^t-jttf 
{i (S) fr^-^-x.. Ml- (S, S) #:cDM«^fflv^;tt ^fejjfctJfi (R) fr^-^x. 



(32) 



3P 200-1-238362 A 2004.8.26 



-So 
[0 0 6 8 ] 

A3 ▼ wxm.^myk-t^tzM^mi^RUP^<Dmmij'mmkm ^itzo 

[0 0 6 9 ] 
[0 0 7 0] 

[*iif^1] 

[0 0 7 1 ] 

'^mi\ (S) -6, 6' 2' 4' -v7:i.^JV 

-1, 1' -tf:^7^^^^^ (2) 

[0 0 7 2] 

[<b3 8] 




1 2 



T;1^3'>'#HKT\ a n g e w. C h e m. Int. Ed. , 2 0 0 2, 4 1, 1 1 5 9 

\z.%'^X■k'^\.fz^t^m (1) (4. Ommo 1) ^ 7 j: ;i/ n > ® (9. 6mmo 1 

) , -r h 7 ^ 7^ ( h V 7 -x 7, 7 f 7 ) /^'7 "77 ( 3 m 0 1 %^ 0 . 1 2 mm 0 1 

) 2 M Kit ^ 'J ^> { 4 8 m L ) Jklfn-\^7^ K n 7 7 7 ( 8 0 m L ) M 

HLfco MS-v V yj7^';i^7nv hi797^ - (-N-t-^f7 : 2 0 : 1) \z.m 

L. -fb^ti (2) ^%wm:.mzo 

[0 0 7 3 ] 

^ H-NMR (400MHz. CDCI3) <y 7. 86 (2H, t, J-1. 2Hz, 

.4 r -H) , 7 . 4 8 - 7 . 6 2 ( 1 0 H, m, A r -H) , 7 . 3 9 (2 H, s , A r 

-H) , 7 . 18 (4 H, m, A r - H) , 4. 11 (4 H, d - q, J - 1 . 2 H z , 

7. 2Hz, OCH2), 1. 11 (6H, t, J-7. 2Hz, CH2CH3)o 
[0 0 7 4 ] 

*^^J2 (S) -6, 6' -v^'nn-2, 2' -v.xh^v-4, 4' -v (3, 5 

- V 7 -I. 7 .X. )l. - 1 , 1 ' - If-j- 7 ^ 7 ( 3 ) c??!!^ 
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7 .1. Jl- n > ® <7) i^t io K 

^mm 1 hnzi^m-^m^L 

[0 0 7 6 ] 
' H-NMR (400MHz 
z, .1. GHz, A r - H) 

8 2 (4 H, d-d, J = 1 
d, J = l. 6Hz, 8. 8 
, 4 2 (4 H, t . J =7. 

. 13 (4H, q. J=7. 
, C H3 C H3 ) o 

[0 0 7 7 ] 
*iiM3 (S) -2. 2' 

(4) <DmwL 

[0 0 7 8 ] 
{itA 0] 

Ph 



OEt 
OEt 



wM^Kitl^m (3) ^%fZo 



, C D C 1 3 ) 7 . 
, 7. 9 7 (2 H, t , 
. 6 H z, 8. 8 H z, 
Hz, A r -H) , 7. 
2 H z, A r - H) . ^ 
2 H z, OC ) , : 



9 9 (2H, d-d, J=0. 
J = 1 . 6 H z, A r - H) , 
A r -H) , 7. 7 7 (8 H, 
5 1 (1 0 H, m, A r - H) 
. 2 2 (4 H, m, A r -H) 




14 (6 H, t , J = 7. 2 H z 



r)v-:fy%m%"f\ Pd/C (I5 0mg) ^MM^'^fz^ Y^v^--^ J -^^'Mmv-. 
m7>^--^^.^A (3 2mmo 1) :BLmt^^m (2) (4. Ommo 1) ^iM^tz^ 

^ QXiiLX 2mmm^Ltc^ik. Pd/c^^sut. ^vg^MffiaHL. <b^ti (4) 

[0 0 7 9 ] 

' H-NMR (400MHz, CDCI3) <^ 7. 90 (2H, d-d, J-2. OH 
z , 10. 0 H z , A r - H) , 7 . 65 ( 4 H , d - d , J - 1 . 2 H z , 8 . 4 H z 
, A r - H) , 7. 5 5 (4 H, t , J - 7, 4 H z, A r - H) , 7 . 4 8 (2 H, t 
. J - 8 . 4 H z , A r - H) , 7 . 3 8 ( 2 H, s , A r - H) , 7 . 2 2-7. 30 

(6H, m, Ar-H), 4. 10 (4H, d-q, J = l. 2Hz, 7. 2Hz, OC 
H2), 1. 11 (6H, t, J=7. 2Hz, CH2CH., )o 

[0 0 8 0 ] 
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^lffiM4 (S) - 2, 2' -yj^h^Zy- 4, 4' -'y (3, B - 7 )l) 7 z 
)V- 1, 1 ' - ll-r 7 ^ V y ( 5 ) 

[0 0 8 1 ] 

[<k 4 ] J 



Ar 



CI 



-QEt 
.,OEt 



Ar 




5 Ar Ar=3,5-diphenylphenyl 



(2) (r).ftfci9i;. ^b^^t! (3) ^fflv>^m4{i*»f3 3 t ^D:^-?i-'emSIL. Se 

as^tc^h^t) (5) =^^#7io 

[0 0 8 2 ] 

^ H-NMR { 400MHz, CDC is ) o 8. 02 (2H, d, J = 8. OHz, 
Ar-H), 7. 94 (2H, d, J = l. 6Hz, Ar-H), 7. 88 (4H, d, 
J = l. 6Hz, Ar-H), 7. 78 (lOH, m, Ar-H), 7. 49 (lOH, 
m, Ar-H), 7 . 41 ( 4 H, t , J = 7 . 6 H z , Ar-H), 7 . 25-7. 3 
5 (4 H. m, Ar-H), 4. 13 (4 H, q, J =7. 2 H z, OCH^ ) , 1. 1 
4 (6H, t, J = 7. 2Hz, CH2CH3)o 
[0 0 8 3 ] 

*iiM5 (S) -1, 1' - t£--4 -7j--:::;1/-2 -t:-^7 (6) c7?» 

[0 0 8 4 ] 
m\ 2] 



Ph Ph 




4 Ph 6 Ph 



T )V :f yW~m%T. It-km ( 4 ) ( 3 . 7 m m 0 1 ) CO u )V / 9 V ( 3 0 m L ) 
, H^^b * t ( 7 . 4 mm 0 1) ^ 0 t: "efST L rco SJ-SM-^^t) ^ ^.S t 'CH-r^ L T 
lHt^ffilI#L /::m> liy'~0'CJ;?^ri-|]LT7K«-^ftTt;to n;v^ ^ L, 
^ISfB^yjc-eavv, ^f^tli, MEML. it'^m (6) 
[0 0 8 5 ] 

' H-NMR (4G0MHZ, CDCl, ) o 7. 9 5 (2H, m, Ar-H) , 7. 
5 0 - 7. 6 3 ( 1 0 H, m, Ar-H), 7 . 38 ( 2 H , s , Ar-H), 7 . 31 
-7. 3 4 (6 H, m, A r - H) , 5. 15 ( 2 H, s , OH) o 
[0 0 8 6 ] 

^^fil^Je (S) -1, 1' -If- 4- (3, 5 - V 7 7 2 -ei-7 h 

(7) c?)IWS 

[0 0 8 7 ] 
[<k4 3] 
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Ar Ar 




Ar=3,5-dipher»ylphenyl 

it-^m (4) oofi-fei9i;:. ^t^m (5) ^mi-^i>muimmm5 tmt-Mmx-m9iL. it 

[0 0 8 8 ] 

' H-NMR (400MHz, CDC U ) e 8. 09 (2H, m, A v - E) , 7. 
9 6 ( 2 H , s , A r - H) , 7 . 8 6 ( 4 H, d , J = 1 . 2 H z , .A r - H) , 7 . 
7 7 ( 1 0 H, m, A r -H) , 7. 5 1 ( 1 0 H, m, A r - H) , 7. 3 7-7. 4 
4 (8H, m, Ar-H) , 5. 2 3 (2H. s, 0 H) o 
[0 0 8 9 ] 

^mm? (S) -1, .1' -If- 4 -7.x::i;V- 2 - > 1} 7;i/t np< ^J' ■y;^;V7.*:::-;i/ 

t-7f-ji/ (8) <^mu 

[0 0 9 0 ] 



Ph Ph 




T;i/d'^#H^T\ fb^tJ (6) (3. 7mmo 1 ) (7> >• ^ n ;u ^ > (2 5mL) 

Ux-:f .)PT? y (11. Immo 1) ^^W^'M^fc^k. -7 SVtTi^mLfzo >k 
v>T- h^)y)i^uj< ^ y 7. y mM'MM (i i . l mm o 1 ) ^?^T SlSfM^t/ ^ 

v^^iifJ^'^xi-zVfyy.i- :KMxf-J^=2 0 : 1) i-PffL. it^m (8 

) ^ 9 8 %(OM-"Cl#fco 
[0 0 9 1 ] 

' H-NMR (400MHz, CDCI3) o 8. 04 (2H, d, J = 8. 4Hz, 
Ar-H) , 7. 51-7. 64 (14H, m, Ar-H) , 7. 43 (4H, d, J == 
5. 2 H z , A r - H) o 
[0 0 9 2 ] 

*ri1?lJ8 (S) -1, 1' -tf-4- (3, 5-v7-x^JV) 'J -s.^)^- -nX' 
t n ^ .X ;p V*:^ ,'1/ 7 f - ( 9 ) O P# 

[0 0 9 3] 

[<h 4 5 ] 
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OSO2CF3 



Ar=3,5-diphenylphenyl 



J = 1 . 6 H z , 

7 7 (8 H, d, 
5 2 ( 1 0 H, J 



17 ( 2 H, c 
A r -H) , 
J - 8 . 0 H i 
1, A r - H) , 



J - 8 . 4 H z , 
8 2 ( 4 H , d , 
A r - H) , 7. 
4 8 ( 2 H, d 



3 (6 H, m, A r -H) o 



^t'km (6) cofi-fei9i;:. it^m (7) ^m\.-^&mu±mmm7 twic-mx-m^L. 9 

S%<DUmXit^^ (9) ^^fzo 
[0 0 9 4 ] 

' H~NMR (4 0 OMH z, CDC ! 3 ) 
A 1- ~H) , 7 . 9 9 (2 H, 
J = 1, 2 H z, A r - H) , 
7 0 (2 H, s , A r - H) , 
, J = 3 . 6 H z, A r - H) 
[0 0 9 5 ] 

mmm 9 ( s ) - 1 , 1 - - 

7-f-;i^ (11) <7)pM 
[0 0 9 6 ] 
[it 4 6] 



OSO2CF3 




it'^^^ ( 6 ) co4^t> t'C , J . Org. C h e m. 2 0 0 1, 6 6, 2 3 5 8. m^-^X 

^i^Ltzit^m (10) ^m\^^^miimnm7 tmzioi^xmuL. 9 7%<Dumxi\: 

^tl ( 1 1) ^%fCo 

[0 0 9 7 ] 

' H - NM R (4 0 0 MHz, C D C 1 3 ) e 8 . 25 ( 2 H , d , J - 1 . 2 H z , 
A r - H) , 7 . 7 4 - 7. 5 4 ( 2 0 H , m, A r - H ) , 7 . 4 5 - 7. 3 3 ( 6 H 
, m, A r - H) o 
[0 0 9 8 ] 

^fettM 10 ( S ) - 1 , 1 ' - t: - 4 , 6 - V ( 3 , 5 - -77 a- yjL:=.}V - 2 
- h\)y}l:^U;^$^y7.)Vyt:r.,)Vty^-}U (1 3) (DMU 

[0 0 9 9 ] 

[1b4 7] 
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12 



it-^m ( 6 ) <r)ith y)K. J. Org. Chem. 2001, 66, 2358. K^^^X 

■itm (13 ) ^ntio 

[0100] 

' H-NMR (4 00MHz, CDCI3) a 7. 98 (2H. s, /\r-H) , 7. 
91 (4H, s, Ar-H), 7. 84 (2H, d, J = 9. 2Hz, Ar-H), 7, 
78-7.34 (50 H, m, Ar-H)o 
[0101] 

^mmi 1 (S) -1, r -if- 2 -.>{f-JV-4 -7.x.:n;Vf-7f-JV (14) 
[0 10 2] 
mi 8] 



Ph Ph 




8 Ph 14 Ph 



7;i^=f>#iltvT. <bErt/ (8 ) (3.6 mm oD^NiCl, (dppp) (5mo 
i % ) R 0' y X f - )l j:. -T)V<7) U tl t-.i . MeMg I<7> >■ x f- )U x - t ;u >§ (i. o M 
, 2 1. 7mmo 1) ^ 0 "C-CiiT t tL'o tts^g-a-tl^M-mTMW Lztrm. Mm 
T^^xr;; A;ic«tc^>ttfco x-y ^^■;vM^^^^!lL. -5?t^x~ ■r;PT'fftffl L/Co ttffi 

?^ ^ mm i' h V ^ A K x^m^k. mj± mmLtzo mwt >■ v ^rjp^v-^yvyy ( 

.x^^j-y :|^mxf-jl.= 3 0 : 1) ^;^ffL. fts-tl (] 4) ^9 3%<7)W-Cl#/Co 
[0103] 

' H-NMR (400 MHz, CDCI.,) ^ 7. 97 (2H, d, J-8. 8Hz, 
Ar-H), 7. 63 (4H, did, J = l. 2Hz, 8. 4Hz, Ar-H), 7. 

5 4 ( 4 H . t , J = 7 . 4 H z . Ar-H), 7 . 47 ( 4 H , m, Ar-H), 7 . 
3 5 ( 2 H , m, Ar-H), 7 . 2 7 - 7. 2 0 ( 4 H , m, Ar-H), 2 . 10 ( 

6 H , s , C H , ) o 
[0104] 

mtmi2 (S) -1, 1' -If- 4- (3, 5-v7-i^x;i/) 7 - 2 - ^ h ^ 
V fj }V 7\i )U -j-y^iv (15) (T) MM. 

[0105] 

[<h 4 9 ] 
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9 Ar 



OSO2CF3 
OSO2CF3 




Ar=3,5-diphenyiphenyl 



r }\^:fy ^m%T. it^m (9) (0. 7 Ommo i ) > P d (OAc) 2 (15mol 
%) . d p p p (16. 5 m 0 1 %) JC, i P r 2 N E t ( 0 . 5 1 m L) , M e 0 H ( 

1. OmL) , DM SO (2. OmL) ^M^^^i^. SSt^^if ^ C 0#H*lT 8 a t m 1- 



: ^x > -e>- 1 : 3 ) l-UtL. ft^tf 
[ 0 ]. 0 6 ] 

' H-NMR { 4 0 0MHz, CDC 1 ; 
kx-E) , 8. 16 (2H, d, J = 
J = l. 6Hz, Ar-H) , 7. 90 
78 (8H, d, J = 8. 4Hz, Ar^ 



. 4 1 (6 H, m. A r - H) , 
, C 0 2 C H 3 ) o 
[0 10 7] 

%mmi 3 (s) - .1 , r - 

^'Vp<^;vt7'f-;V (16) coi 
[0108] 
[^b5 0] 

Ar 



COgMe 



(15) =^70 %oo W-ei4;'co 

) <7 8. 3 0 (2 H, d, J = 1. 6 H z, 

4Hz, Ar-H) , 7. 96 (2H. t . 

(4 H, d, J = 1 . 6 H z, Ar-H) , 7 . 

-H) , 7. 5 1 ( 1 0 H, m, A r -H) . 7 



2 9 (2 H, m, A r -H) 



3. 



i 0 (6 H, s 




Ar=3,5-diphenylphenyl 



r)V:fyW^m%J\ L i A i H4 (1. 3mmo 1) <7)T H FifjfU-jb-a-tf (15) (0 
. 4 4 mm 0 1 ) ^ 0 *C-Cl)Px. /j^. 1 StW»-L7to EBUi^^^U e 0 H. m^^XM 

)v= 1 0 : 1-3 : 1) Kmi. it^^ (1 6) i^mmKUfz. 

[0109] 

' H-NMR ( 4 0 0 MHz, C D C 1 3 ) ^ 8 . 14 ( 2 H , d , J - 8 . 4 H z , 

Ar-H), 7. 9 5 (2H, s,Ar-H), 7. 87 (4H, d, J-2. OHz, 

Ar-H), 7 . 82 ( 2 H, s , A r - H) , 7 . 76 ( 8 H, d , J - 7 . GHz, 
Ar-H) , 7. 48 (lOH, m, Ar-H) . 7. 39 (6H, m, Ar-H) , 7 

. 3 2 (2H, m, Ar-H) , 4. 5 1 (2H, d, J = l 1. 6 Hz, CH^ -0) 
, 4. 30 (2H, d, J = ll. 6Hz, CH3"0)o 
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[0110] 

'*I|-Ml4 (S) -1. 1' -'if- 2 4 , 6 -i^'7.x--=-;^->^7f-;^ ( 1 7) 

[oil 1] 
[its 1] 



Ph Ph 




(8) (Dith^i^. ^b-^-t/ (11) ^m\^^&i^mimmMi i tmc-jjmTimL 

. 9 6 %c7)J|MS-e<hf]'ife (17) ^UtZo 
[0 112] 

' H-NMR (400MHz, CDCI3) <r 8. 20 (2H, d, J = l. 6Hz, 

Ar-H). 7. 69 (4-H, d, J=7. 6Hz. Ar-H), 7. 59-7. 29 ( 

2 2 H, m, A r -H) , 2. 1 8 (6H, s, Ar-CHs ) o 
[0 113] 

MmmiB (S) -1, r -e-4, e-v (3, 5-v7-c..r:'W) 7a^--;!.-2- 

^ h ^ V >7 ;u ^ 't- 7 ;v (1 8 ) 

[ 0 1 1 4 ] 

[its 2] 




kr 1Q Ar=3,5-diphenylphenyl 

13 



fb^^ti (1 1) <^4^h^K. ^t^^ (13) ^fflv^^Wfi^j^fiJi 2 t fij] c:&-^-cp® 

L. itii-'^ (18) ^5 7%-?)W-e#7to 
[0 1 1 5] 

' H-NMR (400MHz, CDCI3) a 8. 51 (2H, d, J = l. 6Hz, 
Ar-H), 8. 3 8 (2 H, s , A r - H) , 7. 9 9 (4 H, d, J = 1 . 5 H z, 
Ar-H), 7. 95 (2H, t, J = l. 6Hz, Ar-H), 7. 79-7. 34 ( 
5 0 H, m, Ar-H), 3 . 65 ( 6 H, s , C 0 ^ C H 3 ) o 
[0 116] 

^i!l?!ll6 (S) -1, 1' -If- 4, 6-v (3, 5- v7i^;V) 7j:^JV-2- 
t Kndf V ^ f-;v^-7^;v (19) <^mU 
[0117] 

m5 3] 
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COaMe 
^C02Me 



18 




Ar=3,5-diph6nylphenyl 



it'^m (15) <D4^h^K. ^t^m (18) ^m^^^hiik^ummmi s tm^-m-^mw: 

[0 118] 

' H-NMR (400MHz, CDC I , ) a 8. 51 (2H, d, ] = 2. OHz, 
Ar - E) , 7 . 9 7 ( 4 H, d , J = 1 . 6 H z , A r - H) , 7 . 9 4 ( 2 H , t , 
J = 1 . 6 H z , A r - H) , 7 . 9 2 ( 2 H, s , A r - H) , 7 . 7 9 - 7. 3 2 ( 
5 0 H, m, A r - H ) , 4 . 6 2 ( 2 H , d , J = 1 1 . 2 H z , C H 3 - 0 ) , 4 . 
4 4 (2H, d, J = ll. 2Hz, CH3-O), 3. 00 (2H, br, ArCHs 
OH) o 
[0 119] 

'MMM17 (S) -1, r 2-'/v^^^-}U- 4 -y 3L^)]^--}~yi')V (2 0 

) (DMM 

[0120] 
[<b5 4] 





TJl- 3V#HKT\ 'fb^tf (14) ( 3 . 2 mm 0 1 ) > N B S ( 7 . 0 mm 0 1 ), A 
I B N ( 1 0 m 0 1 %) >' Wil^ 2 Btf^MTW LT^cm. h 'J 

7jc?i?fk- I'C ^ It . 11 ft X ii- Kxniii I tz o w h '} A xm.mk. me 

jillt;^:o h - :i^m^f-;v=2 0 : 1) l:: 

fJtL> ^k'^tJ (2 0) ^9 8%OiII?^-<:1#7to 
[0 12 1] 

^ H-NMR (400MHz, CDCI3) o 8. 01 (2H, d, J = 8. 4Hz, 
A r - H) , 7 . 7 2 ( 2 H, s , A r - H) , 7 . 6 7 ( 4 H. d , J = 7 . 6 H z , 
A r - H ) , 7 . 5 8 ( 4 H, t , J = 7 . GHz, A r - H) , 7 . 5 2 - 7. 4 3 ( 
4 H , m, A r - H ) , 7 . 3 4 - 7. 2 4 ( 4 H. m, A r - H) , 4 , 35 ( 4 H , 

s , C H 3 Br) o 
[0122] 

*I&^1 8 (S) -1, r - e- 2 -yn^r^^;i/- 4 - (3, 5 -V 7 j::.:=-.n^) 7 
J- - 1 7 f ■ ;v (2 1 ) coiiS 

[0123] 

[<k 5 5 ] 
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=3,5-diphenylpheny! 



r }\^ :fy^m%T. it^m (16) ( 0 . 4 4 mm 0 1 ) <7) V n 9 y mW. ( 5 . 0 
m L ) H^^b't^ ^t(0. 88mmol)=^0'C X^MT Ltzo Sr^rM^^tf^^-ia^ 

. mmi^m^m.i^xm^^. nmk. mj±MmL. {21) ^mmiz^tzo 

[0124] 

' H-NMR (400MHz, CDCI3) <y 8. 14 (2H, d, J - 8. 4Hz, 
./\ r - H ) , 7 . 9 7 ( 2 H , d , J = 1 . 6 H z , A r - H ) , 7 . 8 9 ( 4 H , d , 
J = l. 6 Hz, Ar-H) , 7. 8 4 (2H, s, Ar-H) , 7. 8 0 (8H, d, 
J = 7. 6Hz,Ar-H), 7. 51 (1 OH, m, Ar-H), 7. 42 (4H, t 
, J =7. 6 Hz, Ar-H) , 7. 3 5 - 7. 2 9 (4 H, m, Ar-H) , 4. 3 9 

(4 H, s , C H, Br) o 

[0 12 5] 

^;tef!ll9 (S) -1, 1' ->f- 2 --/n^^f-jl'- 4 , 6 jV-t 7f-JV 
(2 2) 
[0126] 
[its 6] 



Ph Ph 




fk^^ti (1 4) <^4^h^K. it^^ (2 2) ^m^^^^iix^-itmrnmi 7 tmci^'^xm^. 

L. 9 7%<7)W"e'fb'^tf (2 2) ^ntzo 
[0127] 

' H-NMR (400MHz, CDCi^) o 8. 23 (2H, d, J = l. 6Hz, 
Ar-H), 7. 75 (2H, s,Ar-H), 7. 71 (4H, d, J = 6. 8Hz, 
Ar-H) , 4. 4 0 (4H, S, CH3 B r) o 
[0 12 8] 

*JfeM2 0 (S) -1, 1' - 'cT- 2 -rn-tpff-jl'- 4 , 6-v(3. 5-v7.x.r- 
}V) 7 - JV -i-yf-jv (23) <7)SIS 

[0129] 

[^k5 7] 
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it^m (16) <D4-^h^iz.^ ^t^m (19) tm^^>?^iikniimmmi s tmc-m-^mm 
L. it'^^ (8) ^rmmK'i^fzo 

[0130] 

' H-NMR (400MHz, CDC I , ) a 8. 51 (2H, d, J-1. 2Hz, 

Ar - E) , 7 . 9 6 ( 2 H, d , J = 1 . 2 H z , A r - H) , 7 . 9 2 ( 2 H , s , 

Ar-H) , 7. 7 8 - 7. 3 3 (BOH, m, Ar-H) , 4. 4 8 (4H. s, CH 
3 B r ) o 
[0131] 

itmmi y^ene [ (s) -1, r -tr - 3 -7-T:-^j^-et7f-;k- 2, 2' - 

[0 13 2] 
8] 




3, 3' -7.--:=-;Hr^.c?:)>y'o^-e#: (2 9 5mg, 0. r3 mm o 1 ) 2 8 % T 
--:-7=-7jc ( 1 . 0 mm 0 1 ) . T±}-:=-h') )V (5 mL) ^MlMk. ^.Sl^T 1 0 Bf fffltt 
#L7tm.. $^1'.:«T1 0P#fflii#t. S.ESii'^tf^jfctcafettfco v n 5^ > ^-T 

^'yy 4 ~ {V i7 u }v j< 9 y \ :^ 9 ^ - }V= z Q : i ) jcffi- 2 .^r ^ ^-ft a-tJ ^47 
%cOlK^v'e-||, m^tdc^^vT'n^ K^4 3%[iIl|2L7to T f)tL^55-«o 

[0133] 

*lfe1?tJ2 1 xvint' [ (S) -1, .r -t:'- 4 -7.tr-;^-e-|-7f-;i/- 2, 2' - 
V ^ -r }V 7 y ^-^^^A] 7/ n = F (24) (D fli^ 

[0 13 4] 

[<h 5 9 ] 



(43) 



3P 200-1-238362 A 2004.8.26 




it^m (20) ( 3 . 1 5 mm 0 1) 2 8 % T T;?k ( 0 . 7 7 m L . 12. 6 
mmo 1) ^Mk.fc-^k. iTtt. m^KX 2 immmwLfc^^. KBU^mtt^i^^ntz 

^ V ^ u ju ,1 y \z X wmk. m ai?a h v ^ a xwm t . MESii l fz o ®s 

^ V '1 ,* n V h r V 7 f - (v ^' n ^ > : ;^ y -;v== 3 0 : 1 ) \z.m L^ 
•^^tf (24) ^42 %cr)E'4^-e#fco 
[0 13 5] 

[ « ] D ' ' = - 5 3 4 . 9 ( c 0 . 5 0, C H C 1 3 ) 
' H-NMR ( 4 0 0MHz, CDCI3) <^ 8. 22 (4H. d, J = 8. 8Hz, 
.4r-H). 7. 90 (4H, s,Ar-H), 7. 74 (8H, d, J = 5. 6Hz, 
A r - H) , 7. 6 3 - 7. 5 6 (2 OH, m, Ar - H) , 7. 4 1 (4 H, m, A r 
-H) , 4 . 7 0 (4 H, d. J = 1 3. 2 H z , C H3 -N-C Hs ) , 4 . 3 0 (4 
H, d. J - 1 3. 2 Hz, CH3 -N-CH3 ) . 

I R : 3 6 5 5 , 3 3 5 2, 3 0 5 3. 1 5 9 3, 1 4 9 3, 1 4 4 3, 1 4 1 8, 1 3 
82, 862, 77 5, 702cm"' 

HRMS (EvSI) :caicd for C68H48N'' :m/z = 878. 378 
1 found:878. 381o 
[0136] 

*MM2 2 7.v:ntf [ (S) -1, 1' -t:-4- (3, 5-v7:t^-;k) 7.x.r.ji/- 
e^f7f-JV-2, 2' -vVf-^VT^'tr-'^ A] (2 5) (T^M 

[0137] 

[ib6 0] 




Ar=3,5-diphenylphenyt 



21 25 



it-^m (2 0) (7)1^^19 1-, it^m (2 1) =^fflv^-£>mi±«#!i2 1 

t. ?E««Jt;1t^t( (2 5) ^#/io 
[0138] 

' H-NMR ( 4 0 0 MHz, CDCI3) ^ 8. 32 (4H, d, J-8. 4 Hz, 
A r - H) , 8 . 18 ( 4 H, s , A r - H) , 7 , 7 2 ( 8 H , s , A r - H) , 7 . 
80-7. 0 0 (5 6H, br, Ar-H), 4. 86 (4H, d. J-13. GHz, 
CH3-N-CH3), 4. 48 (4H, d, J = 13. 6Hz, CH3-N-CH3) 



[0139] 
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^lffiM2 3 [ (S) -1, r -}£- 4 -y :r.::^)V-'c-f-yf-)l- 2 , 2' -->^>'f-.)^ 
xtfu [ (S) -1, r - ^£:^-7f-;^- 2 , 2' - v ^ 7^-;U7 ^ 7' 

n 5 2 6 ) 
[0140] 

[f b 6 1 ] 



Ph Ph 




Itm* I) ^ A ( 0 . 6 mm 0 1 ) ft-^t) ( 2 2) ( 0 . 2 2 mm o 1 ) ^0*7 . 

Org. C h e m. 1 9 9 4, 5 9, 6 4 9. tcfto T^)?£ L tz . H'^Jl 9 ft'OSt ( 3 ) 
( 0 . 2 0 m m 0 1 ) =^ T -t h h JKt' 5 0 r I- T|^Mr45 L /c^. /xSS?^'^ 

M t?^:o V U n V h ^''^ 7 -f - (v iS' n ^ > : ;^ ^ y - 2 0 : 

1 ~ 1 5 : 1 ) KML. fk^t? (26) $-69 %cOI|S^t:-#fco 
[0141] 

' H-NMR (400MHz. CDCI3) <y 8. 3 1 (2H, d. J-1. 6Hz, 
Ar-H), 8. 26 (2H, d, J=8. 8Hz, Ar-H), 8. 07 (2H, d, 
J - 8 . 4 H z , A r - H ) . 7 . 9 7 ( 2 H, s . Ar-H), 7 . 93 ( 2 H , d . 
J = 8. 8Hz,Ar-H), 7. 85 (4H, d, ] = 7. 6Hz, Ar-H), 7. 
76-7. 34 (26 H, m, Ar-H), 4. 70 (2H, d, J = 13. 6Hz, A 
r-CHs), 4. 63 (2H, d, J = 13. 6Hz, Ar-CHa), 4. 24 (2 
H, d, J = 13. 2Hz,Ar-CH3), 4. 14 (2H, d, J = 13. 2Hz, 
A r - C H 3 ) o 
[0142] 

'*lfeM2 4 [ (S) -1, r -e-4- (3, 5 -py y z:. )V - }f t y ^^ 

)V-2, 2' -v;Xf-JWT>--t.r..^/,] xilD [ (S) -1, r -fcft-7-7-;V- 2, 2 

' - V i-)i7 <y] :/a ^ k (27) (DmU 

[0 14 3] 

['ft 6 2 ] 




-fbB-t! (2 2) <7yiXhi)K^ it^^ (2 3) ^m^^^&pmummm2 3 tiffic^-fe-eps 

L. 'fh-^tl (2 7) ^ 7 4 %c7) WT^f^o 
[0144] 

^ H-NMR (400MHz, CDCia) ^ 8. 58 (2H, s, Ar-H) , 8. 
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24 (2H, d, J - 8. 4Hz, Ar-H), 8. 14 (2H, s, Ar-H), 8. 
0 9 (6H, br, Ar-H) , 7. 9 7 (2H, d, J =8. 0 Hz, Ar-H) , 7 
. 88-7. 3 4 (56 H, m, Ar-H), 4. 74 (2H, d, J = 14, OHz, 
Ar-CHs). 4. 73 (2H, d. J==12. 8Hz, Ar-CHs), 4. 36 ( 
2H, d, J==13. 6Hz, Ar-CHs), 4. 2 5 (2H, d, J = 13. 2Hz 
, A r -C H3 ) o 
[0145] 

*llf!l2 5 ..Xtine [ (S) -1, r ->f -4, 6 - v 7 -c 7f- .'P- 2 

, 2' -v^f-jvT^'t^'^A] fu-^v (2 8) mmi 

[0146] 

['fbe 3] 



Ph Ph Ph 




fb{tt!(2 2) (3. ISmmol) 2 8 % T > -t T 7jc ( 0 . 77mL, 12. 6 
mmo 1) i:mifzm. M#L> ^UKX 2 immmWLfizm. KmU^^^T^az^ntc 

0 n V h 9 7 f - (v^' a ^ > : ^ y 3 0 : 1 ) 'fb 

^^tl (28) ^25 %<7)WX''^tzo 
[0 14 7] 

' H-NMR (400MHz, CDCI3) <^ 8. 42 (4H, s, Ar-H) , 7. 
9 5 ( 4 H , s . Ar-H), 7 . 8 2 - 7. 7 0 ( 1 6 H , m, Ar-H), 7 . 63 
- 7 . 5 7 ( 2 0 H , m, Ar-H), 7 . 45 ( 8 H. t , J = 7 . 6 H 2 , Ar-H 
), 7. 3 7 (4H, t, J = 7. 4Hz, Ar-H), 4. 78 (4H, d, J-13 
. 2Hz, CH3-N-CH3), 4. 38 (4H, d, J-13. 2Hz, CH,-N 
-CH3 ) 

' ' C-NMR (lOOMHz, CDCI3) <y 143. 0, 140. 3, 140. 0 
, 139. 0, 13 5. 7, 132. 9, 131. 3, 129. 9, 129. 0, 128 
. 71, 128. 69, 128. 61, 128. 1, 127. 7, 127. 3, 126. 
8 , 1 2 5. 2 , 1 2 4. 4 , 6 1. 60 
[0 14 8] 

'^.tffiM2 6 X tfnt:' [ (S) - 1, 1 ' - if -4, 6-v (3, 5-v7a-r-;v) 7 
- t:W-7'f-;P- 2, 2' - vp< ';fJVT>^-"'>A] -/n^K (2 9) (DMM: 
[ 0 1 4. 9 ] 

me 4] 
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fb^-tf (2 2) <Dit^y)iz. (2 3) ^m^>i>]ixmmmn2 5 tmciv^vm^ 

t. 6 0 WjtT^W-e^k-^^t! (2 9) ^ntzo 
[0150] 

[ a ] D ' ' = - 4 3 4 , 9 ( c 0 . 5 0, C H C 1 3 ) 
' H-NMR (4 0 OMH z, CDC 1 3 ) <y 8. 68 (4 H, s, A r - H) , 8. 
3 0 (4H, s, Ar-H) , 8. 0 4 (8H, s. Ar-H) , 7. 9 4 (4H, d, 
J = 9. 2Hz, Ar-H), 7. 8 5 (4H, d, J = 9. 2Hz, Ar-H), 7. 
82 (8H. s. Ar-H), 7. 78 (4H, s, Ar-H), 7. 72 (4H. s, 
Ar-H), 7 . 6 6 - 7. 6 1 ( 2 4 H, m, Ar-H), 7 . 4 3 - 7. 3 4 (4 8 
H, m, Ar-H) , 7. 1 3 (8H, b r, Ar-H) , 4. 9 9 (4H, d, J = l 
4. GHz, CH3-N-CH3), 4. 61 (4H, d, J = 14. GHz, CH3- 
N-CH3 ) 

' ' C - NM R ( 1 0 0 M H z , C D C 1 3 ) <7 1 4 3. 5 , 1 4 2. 4 , 1 4 1. 5 
, 1 4 0. 9 , 1 4 0. 7 , ,1 4 0. 0 . 1 3 6. 2, I 3 3 . 4 , 1 3 1 . 6 , 129 
. 3, 1 2 8. 9, 1 2 8. 8, 1 2 8. 7, 1 2 7. 5, 1 2 7. 4, 1 2 7. 2, 1 
2 6. 5 , 1 2 5. 8 , 1 2 5. 7 , 1 2 5. 4 , 1 2 5. 1 , 6 1. 8 
HRMS(ESI):calcd for C,8sHi3sN"':m/z = 2399. 
0 0 4 2 f 0 u n d : 2 3 9 9 . 0 1 3 6 o 
[0151] 

mmm 2 7 -mmm 3 6 wmnMi^mv^fzyf^T ji^-^r }vim& 

[0 15 2] 
[^k 6 5 ] 

1 O 

R "H 

31a-c 



Ph o 



it'^'^ (3 0) (0. 5mmo i ) > tmm(r)mmWmBM [ft^t) (24). -fk^^t? ( 
2 5). "it^^ (28). "Iti}^ (29) ] ^<r)^^tn^—mM (0. 0 5mmo 1) . 
h ^ > ( 3 . 3 m L) . S 5 0 % 7mit i? V ^ 2, ( 1 . 0 m L) M#tl . 

^1 ^cOR-XT^^ti&T.'l'^Mtj^J (0. 6mmo i) 0 "Ct^^/iT L . Isli^t'-iTS 

h 'J A M T^^^tc . mj±<&m «ri3i!^ofco * V- 1) ,* y;v ^ n V h y y -i 
-imL. ftl^t; (31a) -fb^t/ (31c) ^#fco Rif^rju^ 
MhM^imLfzt^(D^$i:^^Uir^'^<Lfzo #SiS^fe.)3£tit^fc^fb£rt) (3 i a) 
Mk&^t! (3 1c) »«isu^~##it«n;|aacDm^«oT?^ 
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[ 0 ]. 5 3 ] 
[^1] 







R-X 




/"C, h 


/% 


/%ee(iBE) 


27 


24 


PhCHi-Bi- 


31a 


0. 6 


86 


96(R) 


28 


25 


" 




0, 5 


34 


97 (R) 


29 


28 






0, 3. 5 


82 


90(R) 


30 


29 






0. 3- 5 


85 


92(R) 


31 


24 


-Br 


31 b 


0. 5 


91 


92 (R) 


32 


28 






0, 2 


83 


87(R) 


mmm 

33 


29 






0. 1 


81 


9 MR) 


mmm 

34 


24 


CH = CCH2 
-Br 


31c 


0, 7 


56 


95(R) 


35 


28 






0, 4 


92 


94(R) 


36 


29 






0, 2 


90 


9A(R) 



[0154] 
[it 6 6 ] 

Ph O Ph O 



*Mf!l2 3S.(^'*;te^J2 4-eilf^^b^-^t! (2 6) Ikmt'^m (2 7 ) ^^tiP^lf^tiili^t L 
4^o7l:o ^<7)^*'^^i2ti^^-ro 1^. ^Em^mmx-^^^it^^ (3 1 a) -'ft-^tl (3 
[0 15 5] 
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Si?® 


R-X 




/t, h 


mm 

/% 




37 


26 


PhCH„-Br 


3l3 


0, 7 


90 


9 Kff) 


38 


27 






0, 3 


88 


96(R) 


39 


26 


CH2 = CHCH5. 
-Br 


31b 


0. 8 


83 


84(ff) 


tM f 1 
40 


27 


" 


" 


0. 3 


92 


88 (ff) 


mmm 

41 


26 


CHj-CMeCHa 
-Br 


Sid 


0, 6 


82 


7A{R) 


42 


26 


CHHCCHj 
-Br 


31c 


0, 5 


86 


se(R) 


43 


27 


" 


" 


0. 4 


92 


88LR) 


44 


26 


(4-F)PhCH2 
-Br 


31 e 


0, 7 


88 


88(ff) 


^ ft (511 

4 5 


ft □ 
27 






0. 2 


93 


92( ff) 


mmm 

46 


26 


1 — naphtyl 
-CHe - Br 


31f 


0, 4 


88 


9 MR) 


47 


26 


Et-I 


31g 


0. 24 


18 


71(/?) 



% e e CMmm 2 8 ) . 9 6 % e e W 2 7), 9 6 % e e (^Jfe^H 38) t V> ^ ® 
T ift s/^ ^ 7]K L r V > & o 

[0 15 6] 

[0157] 

2 6 ^^ rfj|I«^:)fc^FfSt4B I N 0 L 8 X^lT^ia-glnrigT^ife 2> o SP^, J . Org. C 
hem. , 2 0 0 1, 6 6, 2 3 5 8 l-t^v^ , 4 X|iT»cO<bi^-t) 1 0 [±|ci^ ( 9 ) 

mi 4) . ai-fb (*Mi 9) , T>-e^Tt<7)SsS (*»^J2 5) «ott 8 x^g-e : 
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(51)Int.a 

C0 7C 39/225 

C 0 7 C 41/30 

C 0 7 C 43/225 

C 0 7 C 67/36 

C 0 7 C 69/76 

C 0 7 C 249/02 

C0 7C 251/24 

C 0 7 C 309/65 

// CO 7M 7:00 



C 0 7 C 39/225 

C 0 7 C 41/30 

C 0 7 C 43/'225 Z 

C 0 7 C 67/36 

C 0 7 C 69/76 A 

C 0 7 C 249/02 

C0 7C 251,/24 

C 0 7 C 309/65 

C0 7M 7:00 



